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[aHHoe pykoeodcmeo mno asKcnfyamauuu siensemcsi  ogbuyuansHol — OokymeHmauyuel
npednpusmus MUKPOJI.

lMpodykyus npednpusmus MUKPOJI npedHasHavyeHa Onisi aKcnyamauudu KeanughuyuposaHHbiM
MepCoHanIoM, MPUMEHSIIOWUM COoOmeemcmeyuue npueMbl, U MmoJbKO 8 . UesisX;. OfnucCaHHbIX 8
Hacmosiwem pykogodcmee.

Konnekmue npednpusmusa MUKPOJ] ebipaxaem 6onbWlyto rnpusHamesbHoCmb mem
crieyuanucmamM, Komopble npuniazarom bonbwue ycunus Ons MEO0epXKU 0omeYyecmeeHHO20
rnpoussodcmea Ha HadnexawleM yposHe, 3a mOo, Ymo OHU eujescbepeanu’ceor cumy dyxa, yMeHue,
crnocobHocmu u manaHm.
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HacTosiliee pykoBOoACTBO MO 3KcnfyaTauuMum npeaHasHayeHo AN O3HaKoMIleHus noTpebutenen ¢
HasHayeHneMm, MpPUHLMNOM OENCTBUS, YCTPOMNCTBOM, MOHTaXOM, 3KCMfyaTaumMen un obcnyxvBaHueMm WHAMKaTopa
TEXHOJIOrM4YeCKOro MMKpOonpoLeccopHoro aAsyxkaHansHoro UTM-112 (B ganbHenwem nigukatop UTM-112).

BHUMAHUE ! Mepen V“cnonb3oBaHnem uHaukaTopa, noxanywcra,
03HaKOMbTECb C  HACTOSILMM  PYKOBOACTBOM MO  3KcnnyaTaLuu

nHaukatopa NTM-112.

MNpeHebpexeHne Mepamy nNpPefoCTOPOXHOCTM W npasuiamu
3KcnyaTaumMm MOXeT CTaTb MPUYMHON TpaBMUPOBaHUshepcoHana unm
nospexaeHnsa obopyaosaHus!

B cBA3M C nocTosHHOW paboToW O COBEPLLUEHCTBOBAHWUIO
MHOUKaTOpa, MNOBLILWAKWEN €ero _HaAeXHOCTb. W yrnydllawollen

XapakTepUCTukn, B KOHCTPYKUNIO MOTYT ObITb BHECEHBI HE3HAYMTENbHbIE
NU3MEeHeHUd, He OTpaXXeHHble B HacTodALlleM U3gaHnu.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

1. B HauMeHOBaHMWsIX NapaMeTPOB, Ha PUCYHKaX, NPU LUUMPOBLIX 3HAYEHMSIX U B TEKCTE WUCMOMb30BaHbI
CoKpalLeHus n abbpesunaTtypsbl (CMm. Tabnuuy 1.1), o3Havatowme criegyroLlee:

Tabnuvua |.1 - CokpalleHus n abbpesnaTypbl

Abbpesuatypa NMonHoe HaumeHoBaHUe 3HaueHue
(cumBon)

PV nnn X Process Variable Vismepsiemas Bennm4unHa (KOHTPOIMPYEMBIN NapameTp)

T, t Time Bpewmsi;uHTepBan BpemeHu

Al Analogue Input AHanorosbIv BBOA,

DO Discrete Output [NCKpPeTHbIN BbIBOA

EEPROM Electrically Erasable ArneKkTpnyeckn cTupaeMoe nepenporpaMmMmmpyemMoe
Programmable Read-Only. NOCTOSIHHOE 3anoOMUHatoLLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random OHEeproHe3aBMCUMOE 3anoMuHaloLLee yCTPONCTBO C
Access Memory NPON3BOJIbHBIM JOCTYNOM

2. B HaMeHOBaHUSIX YPOBHE KOH(MIypauuu nHavMkatopa npuHSATHl crefyowme 0603HayYeHus, KoTopble
COOTBETCTBYIOT OyKBaM NaTUHCKOro andasuTa:

b|{{dE

I <

— " [ E
NP <

Zd [>X

é't L«
L«

<z r-

mwn |1 "

E
~
R

i1 (P)
Ol O

B
o
O

cK
< |C



https://lizantan.com/shop/dvuhkanalnyy-mikroprocessornyy-indikator-itm-112

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM

1. OnucaHne nHaukKaTopa

1.1 HasHa4yeHne nHAuKaTopa

Wngukatop MTM-112 npeacraBnsioT cOBOWM HOBLIM KNAcC COBPEMEHHBIX YHUBEPCArbHbIX 08YXKaHallbHbIX
LMdpPOBbIX NHANKATOPOB C ANCKPETHLIMW BbIXOAAMM.

Mupgukatop UTM-112 nosBonsieT obecneuntb BbICOKYIO TOYHOCTb M3MEPEHUs1 OBYX TEXHONOMMYECKUX
napameTtpoB. OmuyumerbHbIMU 0CObeHHOCMAMU wHAnKaTopa WTM-112 aBnsaTca Hanuune TpexypoBHEBOW
ranbBaHNYECKON U30NSAUMM Mexay BXOAamu, BbIXOA4amMu U Lenbilo NUTaHus, Hanuuve yHKUMoHanbHbIX GNOKOB C
MHOXECTBOM MaTeMaTU4eckux (YHKUMWIA: BbluMTaHMe, CYMMUPOBAHWE, YMHOXEHWe, OeneHue,»MHTerpupoBaHue,
NPOn3BOAHAs, U3MEPEHNE BNAXXHOCTU.

MHavkaTop npegHasHayeH Kak A1 aBTOHOMHOrO, Tak M Af1s KOMMNSEKCHOro ucnosnb3oBanns B ACYTI B
3HepreTuke, MeTannyprum, XMMMYeCckon, NULLEBON 1 APYrUX OTPACHAX NPOMBbILLNIEHHOCTUA Y HAPOAHOM XO3SANCTBE.

UHOukamop UTM-112 npedHa3Ha4eH:

e Ons1 U3MEPEHUsT ABYX KOHTPONMPYEMbIX BXOAHBLIX (hM3MYecKMX napaMeTpoB (Temnepartypa, AaBreHue,
pacxof, YpPoBeHb U T. n.), 06paboTkn, NpeobpasoBaHMsa U OTOOPAXKEHNST NX TEKYLUMX 3HAYEHUIN Ha ABYX BCTPOEHHbIX
YyeTblpexpaspsaaHbiX LMdpOBbIX AUChNesx,

e nHaukaTop paboTaeT Kak yCTPOMCTBO CUrHanu3aumm BbiXxoaa M3aMepsieMblX BXOAHbIX BEMNYUH 3@ YyCTaBKU
curHanusauum,

e uHAMKATOp POPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHanbl ynpaBneHUsI BHELUHUM WUCMOMHUTENbHbLIM
MexaHu3MoM, obecneumBas AMCKPETHOE YMpaBfieHMe B COOTBETCTBUWM C 3a[aHHONM MOMb30BaTENIEM JTOMMKON
paboThl,

® NS MHAMKALMKN TEXHONOMNMYECKOro napameTpa nomny4aemoro no MHTepdency ot BHELLHNX YCTPOWCTB,

® IMeeT BO3MOXHOCTb UCMOSb30BaHNSA 6r1okoB 00paboTku aHanoroBbix BXOAOB Ans npuema, o6paboTtku,
npeobpas3oBaHNsi TEXHOMNOrMYECKOro napameTpa norny4aemMoro no UHTepPdEnNCy OT BHELLHUX YCTPOMNCTB,

e uHAMKaTop hopmupyeT curHanbl TEXHONOrMYEeckon.-CurHanmaaumn. Ha nepegHen naHenu uMeroTcs
WMHAMKATOPbl AN CUTHanM3auum TEXHONMOMMYEeCKkU OnacHbIX 30H, CUrHanbl NPEBbLILEHUS (3aHUXKEHUS) U3MepsieMbIX
napameTpoB,

e uHankatop WMTM-112 mMoxeT wucnonb3eBarbCid B CUCTEMAX CUrHanusauui, OGROKMPOBOK W 3awuT
TEXHOMOrM4eckoro o6opyLoBaHus.

1.2 O603Ha4YeHme nHaukartopa UTM-112

O603HayeHue npu 3akase: NTM-112-AA-BB-C-D-U,
roe:

AA u BB, cooTBETCTBEHHO, KOA BXOAa 1-ro 1 2-rQ kaHanos::
01 — nocTosiHHbIN ToK oT 0 MA o 5 MA
02 — NoCTOsIHHBIN TOK OT 0 MAE020-MA
03 — NOCTOsIHHBIN TOK OT 4 MA 020 MA
04 — HanpspkeHne noctosiHHoro Tokanot 0 B go 10 B
05 — HanpspkeHre nocTosiHHOro Toka ot 0.mB no 75 mB
06 — HanpspkeHue noctosiHHorortoka ot 0'mB no 200 mB
07 — HanpspkeHne nocTosiHHoro, Toka ot 0 B no 2 B
08 — TCM 50M, W400=1,428,.01 MuHyc 50 °C go nntoc 200°C
09 — TCM 100M4W100=1,428, oT muHyc 50 °C go nntoc 200°C
10 — TCM rp.23, oT MuHyc 50 °C go nntoc 180°C
11 — TCN 50[1, W+0=1,391, or.MuHyc 50 °C go nntoc 650°C
12 — TCI 1001, W10=1,3914 oT muHyc 50 °C go nntoc 650°C
13 — TCM rp.21, oT MuHyc50 °C pgo nntoc 650°C
14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300°C
15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800°C
16 — Tepmonapa TXKK'(J), ot 0 °C go nntoc 1100°C
17 = Tepmonapa TXKH (E), ot 0 °C go nntoc 850°C
18 — Tepmonapa Trir10 (S), ot 0 °C go nrtoc 1600°C
19 — Tepmonapa TIP (B), ot 0 °C go nnoc 1800°C
20 — Tepmonapa TBP-1 (A-1), ot 0 °C go nnioc 2500°C

MpumeyaHue: npu 3akasze mHOuKaTopa C BXOAHbIMM curHanamu ot Tepmonap TI1M-10, TrMP, TBP-1 wnHgukaTtop
M3roTaBnNu1BaloOTCA MO OTAENbHOMY 3akady W Mocrneaylollas NnepecTporka Ha Apyrme Tunbl BXOAHbIX CUTHANOB MPOM3BOAWTCA
TOMbKO Ha NPeAnpUATUN-U3roToBUTENE.

C - KOof, BbIXOAHOIO aHanoroBoro curHana:
0 — oTcyTcTBYET,
1-0T10MA go 5 MA,

2 —o1 0 MA oo 20 MA,
3—014 MA o 20 MA,
4—-010Bao10B.
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D - TN BbIXOOHbIX OUCKPETHbIX CUrHaroB:
T — TpaH3UCTOpPHbIE BbIXOAbI,
P — peneviHble BbIXOabl,
K — TBepgoTenbHble pene.

U - HanpshkeHne NUTaHus:
220 - 220B nepeMeHHoro Toka,
24 - 24B NnOCTOSAHHOIO TOKa.

Hanpumep, 3aka3aHo uHOukamop: UTM-112-09-02-2-P-220

[Mpy 3TOM M3roToOBNEHNIO 1 NOCTaBKe NOTPEOUTENIO NOANEXNT:

1) AByxkaHanbHbIA MUKPOMPOLECCOPHbIN nHankatop NTM-112,

2) nepBblii aHanorosbiv Bxod Al1 kog 09 - TCM 100M, W10=1,428, ot muHyc 50 °C o nntoc 200°C;
3) BTOpOW aHanorosebi Bxog Al2 kop 02 — nocTosiHHbIN Tok oT 0 MA o 20 MA,

4) Bbixog aHanoroBbin AO ko 2 - nocTosiHHbIN Tok oT 0 MA o 20 MA,

5) Buixoabl agnckpeTHble DO1 n DO2 koa P — peneiiHble,

6) HanpspkeHue nutanus kog 220 - 220B nepemMeHHOro Toka,

1.3 TexHM4YeCKne XapaKTepuCcTUKN nHamMKaTopa

1.3.1. AHanoroBbI BXOOAHOW CUrHan

Tabnuua 1.3.1 - TEXHNYECKE XapaKTEPUCTUKM aHaNoroBbIX BXOAHbIX CUTHAIOB

TexHU4YecKas xapakrepucTuka 3HavYeHue
KonunyecTtBO aHanorosbix BXOO0B 2
Twn BXOQHOro aHanoroBoro curHana YHudpmumposaHHblie (FOCT 26.011-80)

MoCTOSIHHbIN TOK:

ot 0 MA o SiIvA

ot 0 MA go 20 mMA

oT 4 MA go 20 MA

HanpsikeHne NOCTOSAHHOrO ToKa:
otr0Bmo10B

ot 0 MB go 75 MB

ot 0:mB. 10 200 mB
otr0Bpoo2B

TepmonpeobpasoBaTenu conpoTvsnennn CTY 2858-94
TCM 50M, W100=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W190=1,428, oT muHyc 50°C po nntoc 200°C

TCM rp.23, ot muHyc 50°C go nntoc 180°C

TCIM 500, W10=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 1001, W100=1,391, Pt100, oT MmuHyc 50°C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TXKK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMMN10 (S), ot 0°C go nntoc1600°C
TMAP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

PaspeLuatowasi cnocobHoctb AL 16 paspsgos

Mpenen ponyckaemMom 0CHOBHOM NpUBeaeHHOM <0,2%

NorpeLHoOCT! U3MEPEHUSI BXOAHbBIX NapamMeTpoB

TOYHOCTb MHAMKALMMK 0,01 %

Mpegen ponyckaemow 4ONONMHUTENbHOW NOrpeLLHOCTH, <0,2%/10°C

BbI3BaHHOW M3MEHEHNEM TEMIIEPATYPbI OKpYyXatoLen

cpegpl

lMepuog n3amepeHus, He MeHee 0,1 cek

[anbBaHMYeckas pa3Bsi3ka aHanoroBoro BXo40B Bxoabl ranbBaHNYeCKN N30NIMPOBaHbI OT BbIXOA0B U OCTanbHbIX

Lenen, HanpshKeHne ranbBaHn4Yeckon passsasku He meHee 500 B

MpumeyaHums.

1. AHanoroBble BxoAbl nHankaTopa MTM-112 moryT 6biTe CKOHUIYpUpOBaHbl Ha NOAKIOYEHNe NMboro Tuna AarTyuvka.

2. lNpun 3aka3e Bxoga Tuna Tepmonapa, B KayecTBe BXoda TemnepaTypHOW koppekuun (komneHcauum Tepmo-OOC
CBOOOAHbBIX KOHLIOB TepMonapbl) UCMOMb3yeTcs AaT4YMK TemnepaTypbl, KOTOpPbI Haxo4WTCA BO3Me KNeMM Ha TblIbHOW CTOpOHe
uHAuKaTopa.
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1.3.2 AHanoroBbIN BbIXOAHOW cUrHan
Tabnuua 1.3.2 - TexHnYeckre XxapakTepUCTUKM aHanoroBoro YHUMLMPOBaHHOIO BbIXOAHOMO curHana

TexHMYeckasa xapakTepucTuka 3HauyeHune
KonunyecTBo aHanorosbIxX BbIXO40B 1 (Npv ycnosum 3akasa onuum aHanorosoro Bbixoaa)
Tun BbIXOAHOIO aHaNoOroBoro curHana YHudpumuymposaHHble (FTOCT26.011-80):

OT1 0 MA o 5MA, RH <2000 Om
OT1 0 MA go 20 MA, RH <500 Om
Ot 4 MA go 20 MA, RH <500 Om
OT0B o 10 B, RH =2 kOm

Paspeluatoltas cnocobHoctb LIAM <0,0015 %
Mpepen gonyckaemon OCHOBHOW NpUBEAEHHON MOrpeLLHOCTY <0,2%
hOpPMVPOBaHNS BbIXOAHOIO curHana

[ononHuTenbHas NOrpeLuHoOCTb hopMUPOBaHNS BbIXOLHOMO <01 %

CurHana oT U3SMEHEHUsI CONPOTUBMNEHWS Harpysku
Mpegen gonyckaemow 4ONOMHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOM <0,2%/10°C
M3MEHEHWEM TEMNEPATYPbI OKpYXatoLlel cpeapl
[anbBaHMYeckasi pa3Bsid3ka aHanoroBOro BbIxo4a Bbixog rarnbBaHNYeCKUM30AMPOBaHbL OT BXOAOB U
OocCTanbHbIX Lenen, HanpshkeHue, ranbBaHN4YeCcKomn
pa3Bsa3ku He meHee 500 B

1.3.3 AuckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHanbI
Tabnuua 1.3.3 - TexHu4eckne xapakTepucTukn AUCKPETHbIX BbIXOAHbIX CUrHaNoB

TexHnYyecKas xapakTepuctuka 3HayeHune
KonunyecTtBo AMCKPETHbIX BbIXOA0B 2
- TpaH3ucmop:
MaKCcMMarbHOE HanpshKeHne 1 ToK KoMMyTaumm 1o 40B, 100MA noCTOAHHOrOTOKa
ranbBaHN4yeckas pa3ssi3ka AVCKPETHbBIX BbIXOAOB BbIXO/bl CBA3aAHbI B rPYMMYy 13 ABYX BbIXOAOB W rafibBaHNYECKN
M30MMpOBaHbI OT OCTalbHbIX Lienen
- Pene(nepekrntoYaeMbit KOHMakm):
© MaKc/MMarbHoe HarnpshkeHue 1 TOK KOMMyTauum 0o 250B, 8A nepemMeHHoro Toka npu akTMBHON Harpyske
5 ot 5B, 10MA po 30B, 5A NocTosiHHOrO TOKa Npu aKTUBHOW Harpyske
3 0o 250B, 3A nepemeHHOro Toka Npu MHAYKTUBHOM Harpy3ke
[} -
c (cosp=0.4)
=
l_
- TeepdomeribHoe (He MexaHu4yeckoe) perne:
MakcmmanbHoe HanpsixeHne KoMmyTauum nepemeHHoro | Ao 60B
(mencTeylolLiee 3Ha4YEHME) NN NOCTOSAHHOIO TOKa
MakcmmanbHbIN TOK Harpy3ku Kaxaoro Bbixoga 0o 1 A (AC) nepemeHHoro Toka,
0o 1 A (DC) nocTosiHHOrO Toka
CwurHan nornyeckoro "0" Pa30MKHYTOE COCTOSIHWE KOHTaKTOB pene(TpaH3UCTOPHOro Krio4a).
CurHvan norudeckon "1" 3aMKHYTOE COCTOSIHME KOHTAKTOB pene(TpaH3nCTOPHOrO Kioya).
Bwua Harpysku aKTMBHas!, HAYKTUBHAs
[anbBaHW4eckasn pa3Bsidka AVCKPETHBIX BbIXOAOB BbIxoAbl ranbBaHNYECKN N30NMPOBaHbI OT APYIX BXOAOB U

oCTasnbHbIX Lenewn, HanpshkeHne ranbBaHNYeCcKon pasBs3kn He
meHee 1500 B

1.3.4 NocnepoBatenbHbIN NHTepgenc RS-485
Tabnuua 1.3.4 - TexHu4eckne xapakTepucTvky nocnegoBaTesbHoro uHrepdgenca RS-485

TexHuyeckasi xapakTepucrmka 3Ha4yeHue
KoHdpurypauum cetu MHoroToyeyHas
Konunuyectso npubopos 32 Ha OAHOM cerMeHTe
MakcumanbHas anvHavHum B npegenax 1200 meTpoB
O[HOr0 CEerMeHTa cetu
KonnyecTBo akTMBHbIX NepegaTynkoB 1
[unana3oH ceTeBbIX agpecoB 255
CkopocTb 0OMeHa/aAnvHa nuinm cesiaun 62,5 kout/c 1200 m
(3aBMCUMOCTb 3KCMIOHEHLManbLHas): 375 kbut/c 300 m

2400 kbwut/c 100 m
10000 kbut/c 10m

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcs
UCro/b308amb IKPaHUPOBaHHbLIE 8UMbIE Napbl.

Twun npvemonepenaT4nKkoB OnddepeHumanbHbIi, NOTEHUMAanbHbI

Bug kabens BwvTas napa, skpaHvMpoBaHHas BUTas napa

[anbBaHW4eckas pa3Bsi3ka MHTepdenc ranbBaHNYeCkn N30NMpoBaH OT BXOA0B-BbIXOA0B U OCTanbHbIX
uenew

[MpoTokon cBsA3n Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca [ns KoHUrypnpoBaHua nHAMKaTopa, ANs UCMONb30BaHNsA B Ka4ecTBe

YAANeHHOro yCTPOoWCTBa Npn paboTe B COBPEMEHHbIX CETAX YNpaBneHus n
cbopa nHpopmMaumu (npuema-nepeadv KOMaHa U AaHHbIX)
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1.3.5 NMaHenb MHaUKauun

Tabnuua 1.3.5 - TexHNYeCcKkne XxapakTepucTUkM UHANKATOPOB NepeaHen NaHenu

TexHU4yecKas XxapakTepucTuka 3HayeHue
Tun nHamKaumm uncposas
KonnyecTBo LUMpoBbIX AUCMIEEB: 2
Konunyectso pa3psgos ungpoBoro nugukaTopa 4
BbicoTa umMdp cBETOANOAHBIX MHAMKATOPOB 8 MM

1.3.6 dneKkTpuyeckue AaHHble

Tabnuua 1.3.6 - TEXHNYECKME XapaKTEPUCTMKM INEKTPONUTAHUSI
TexHMYeckas xapaKTepucTuka
SnekTponuTaHue (NOAKNoYEHNE K CETK):
- MOCTOSIHHOTO TOKa
- MepemMeHHOro Toka

[MoTpebnsieMblt TOK NO NUTaHuIO 24B
MoTpebrnisiemas MOLLHOCTb OT CETU
nepemeHHoro Toka 220B

3awmra gaHHbIX

3Ha4yeHune

oT 18B po 36B
oT 100B po 242B, 50I'y

< 180 MA
<6,0BA

EEPROM, cerHeToanekTpnyeckas NVRAM

1.3.7 Kopnyc. YcnoBus akcnnyaTauum

Tabnuua 1.3.7 - YcnoBus akcniyataumm
TexHU4YecKkasa xapakrepucTuka
Kopnyc (BxLUXI):

3Ha4yeHue

LLIMTOBOE MCMOJSHEHME
48 x 96 x 162 MM

170 Mm

MoHTaxHas rnybuHa

Bblpes Ha naHenu

9298 x 45"7° mm

Temnepatypa oKkpyxatoLlen cpepl

oT muHyc 40 °C go nntoc 70 °C

ATMOChEpHOE faBneHne

oT 84 kMa go 106,7 klMa

Bubpauunsa (YacToTHoW/amMnnuTyaHowm)

0o 60y / 0o 0;1mm

MomelyeHne

3aKpbITOE, B3PbIBO-, no>|<apo6e30naCHoe.

Bo3aayx B NOMELLEHUN He JOMMKEeH coaepXKaThb Mbiiv U MPUMECH arpeCCUBHbIX
napoBM#A'ra3os, BbI3bIBAKOLLMX KOPPO3MIO (B YaCTHOCTM: ra3os, CoaepxaLlmx

CEepPHUCTbLIe coegNHeHUa nnun ammmaK).

[MonoxeHune npy MOHTaxe

COM1acHO NpoeKkTa

CreneHb 3aWwuThl

IP30

Macca nHgnkatopa, He 6onee

350 r

1.3.8 Mo cTomkoCcTM K MexaHW4eckoMy Bo3gewcTBuio wmHoukatop WTM-112 otBeyaeT ucnonHeHuo 5

cornacHo FOCT 22261 .

1.3.9 CpegHee Bpemsi HapabQTkM Ha OTKa3 C Y4E€TOM TEXHUYECKOro OOCNy>XMBaHUS, pernameHTUpoBa-
HHOrO PYKOBOACTBOM MO 3KCNyartaumm, - He MeHee Yem 100 000 yacos.

1.3.10 CpegHee Bpems BocecTaHOBNEHUs1 paboTtocnocobHocTn MTM-112 — He Gonee 4 yacos.

1.3.11 CpegHun cpok akchnyaTtaumm — He meHee 10 ner.

1.3.12 CpenHun cpok xpaHenus — 1 rog B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.13 Wsomaumsa

anekTpudecknx uenen MTM-112 oTHocuTenbHO Koprnyca u Mexgy cobon npu

Temnepartype okpyxatowen cpegbl (20 + 5) °C 1 oTHOCMTENbHOM BNaxkHoCcTU Bo3gyxa Ao 80% BbloepXuBaeT B
TevyeHun 1 MUHYTbl AeNCTBME WCMbITAaTENbHOIO HanpsKeHus cuHycoupanbHon dopmbl yactoton (50 + 1) My ¢

aevcTeylolmm 3HadeHnem 500 B.

1.3.14 "MuHmmanbHO [OMyCTUMOE  3MeKTPUYecKoe COMpOTUBMEHNE
okpyxatowew cpegbl (20 + 5) °C n oTHocuTENbHOM BnaxHocTu Bo3ayxa Ao 80% coctaBnset He meHee 20 MOmM.

n3onaunun

npu TemnepaType
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1.4 CocTaB MHAMKaTopa

Tabnuua 1.4.1 - O6bem noctaBku nHaukatopa NTM-112

0O60o3Ha4eHve HaumeHoBaHue Konunyectso MpumevaHne
MPMK.421457.047 MHOukaTop TEXHONOrMYeckmn * CornacHo 3aka3sa
MuKponpoueccopHbin UTM-112
KOMMNNeKT MOHTaXHbIX 3aXXUMHbIX 1 YcTaHaBnvBaeTcs Ha Kopryce MHAuKkaTopa
3M1eMEHTOB (2 3axxmnma)
MPMK.421457.047 1NC Macnopt 1 1 WwT. no 3akasy
MPMK.421457.047 PO PykoBoacTBo Mo akcnnyataumm 1 1 aK3emnnsAp Ha.Bce 3aka3aHHble
MHAMKATOpPbI NPU NOCTaBKe B OWH aApec
231-103/026-000 Pasbem ceTeBom 1 TONbKO ANnsi nHgmkaTopa.c nutaHvem 2208
734-203 Pasbem ceTeBow 1 TONbKO ANsl UHAMKATopa € NUTaHem 24B
231-108/026-000 Pasbem ans nogkntoyYeHns BHELLHUX
BXOAHbIX U BbIXOAHbIX Lienen
231-131 Pblyar MOHTaXHbIA AN KNemm 1
734-230 Pblyar MOHTaXXHbIN AN KNeMM NUTaHNUs 1 TOMBKO ANs.uHAMKaTopa ¢ nuTaHvem 24B

* KONNYecTBO yKa3blBaeTCa Npu 3akase

1.5 Cpe,CICTBa n3MepeHus, MHCTPYMEHT U NpUHaanexxHoCcTu

1.5.1 MNepeyeHb cpeacTB M3MEPEHUs, MHCTPYMEHTa W MPUHAANEXHOCTEN, KOTOpble Heobxoaumbl Mpu
akcnnyataumm nHgmnkatopa TM-112, npuBeneHsl B Tabnuvue 1.5.1.

Tabnuua 1.5.1 - MNepeyeHb CpeAcTB M3MEPEHWS, NHCTPYMEHTa W NPUHaANEeXHOCTEN, KOoTopble HeoOXoAMMbl NPU 3KCMyaTaumm
nHamkatopa UTM-112

HavmeHoBaHWe cpeacTB U3MEPEHUS, MUHCTPYMEHTA U
o HasHaueHve
NpUHaANeXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 V3amepeHne BbIXOQHOIO CUrHamna v KOHTPOSb HanpsXKeHus NUTaHns
2 MarasuH conpoTtumBnenni P4831 3agaTyuk curHana
3 AndpdepeHumanbHbin BonbTMeTp B1-12 3agaTyvk curHana v n3mMepeHue BbIXOLHOro cMrHana
4 MeraommeTp $4108 V3aMepeHne conpoTnBNEHNS N30Nsaunm
5 MNMUHUET MeANLIMHCKUIA [MpoBepkakayecTBa MOHTaxa
6 OtBépTKa Pasbopka kopnyca
7 Msrkas 65a3b O4yucTka OT Nbin U rps3m

1.6 MapkupoBKa u nnomoupoBaHue

1.6.1 MapkupoBka MHAuKaTopa BbINonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pasmMepamu COrfacHoO
FOCT 12971, koTopasi Kpenutcs Ha GOKOBOW CTEHKE KOpnyca MHAuKaTopa.

1.6.2 Ha Tabnuyke HaHeceHbl Takne 0bo3Ha4eHus:

a) ToBapHbIV 3HaK NPeanpUsTUS-M3rOTOBUTENS;

6) HaMMeHoBaHWe NHAMKaTopPa;

B) ycrnoBHoe 0603HayeHue;

r) o603Ha4YeHne UCNOMAHEHWS;

[) NOpsAKOBbIA HOMEP\MHAWKATOPA,. MO CUCTEME HYMepaLuun NPeanpuATUA-N3roToBUTENS;
€) rog v KBapTan usrotoBnerns;

1.6.3 lnombupoBaHne uHAUKaTOpa MNPeanpuaTUEM-U3TOTOBUTENEM MPU BbIMNYCKE M3 MPOU3BOACTBA He
npeaycMoTpeHo.

1.7 YnakoBka
1.7.1 YnakoBka uHgukatopa cootBeTcTByeT TpeboBaHuam FOCT 23170.

1.7.2 lHanKaTop B COOTBETCTBMM C KOMMIEKTOM MOCTaBKW YNakoBaHO COMMacHoO YepTexam npeanpuatus-
N3roToBUTENS.

1.7.3 VlHaukaTop B TPaHCMOPTHOW Tape TPaHCMOPTUPYETCA MENKUMM OTNPaBNeHNS MU XKeNe3HO40POXKHbLIM
TPaHCMOPTOM (KPbITbIMW BaroHamu) Unu Apyrum BUAOM TpaHcnopTa.

1.7.4 Nnpgukatop noasepxeHo koHcepBaumm cornacHo TOCT 9.014 gns rpynnel -1, kateropum n ycrnosun
XpaHEHWsI U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpPeHHe ynakoBku BY-5, BapuaHT 3awmTel B3-10).

1.7.5 B kayecTBe NOTpeOMTENBCKON Tapbl MPUMEHSIIOTCA KapTOHHbIE KOPOOKN M3 roppMpoBaHHOro kapToHa
cornacHo NOCT 7376 1 MeLUKn 13 NONNITUIEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NpuMeHEHbl aMopTM3aUMOoHHbIe MaTepuansl cornacHo FTOCT 5244.
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2. HasHayeHue. PyHKLUMOHASNIbHbIE BO3MOXHOCTU

Cmpykmypa uHoukamopa UTM-112 nocpedcmeomM KOHghu2ypayuu Mmoxem 6bimb
usMeHeHa makum o6pa3oM, uymo Mo2ym O6bimb peweHbl credyruue 3adayu

asmomamu3ayuu.
v Vlameputenb-MHaMKaTop ABYX NapaMeTpoB C CUrHanusaumen MMHMMyma n Makcumyma
v YCTpOWCTBO CUrHan13auuv, AByX- UMn TPEXNO3ULMOHHOIO YNpaBneHus
v Cuctembl LnpoBOM MHAMKALIMM TEXHOMOMMYECKMX NapameTpoB
v YpaneHHble yCTpoWCTBa CBA3N C 06BbEKTOM U MHAMKaLUWeEN
v’ TeppuTopuanbHo pacnpefeneHHble 1 NokanbHble CUCTEMbI YIPaBMNeHNUs
v YpaneHHbIi cOop AaHHbIX, ANCNETYEPCKUN KOHTPOIIb, YpaBneHe NpoM3BOACTBOM
v Ihankatop napameTpoB, NnepefaBaeMbix No MHTepdency.

BHyTpeHHsa nporpamMmmHas namsite uHgunkatopa UTM-112 cogepxut 6onbLuoe KOAMYECTBO CTaHOAPTHbIX
DYHKUMA HEOBXOAMMBIX ANS YNpaBneHUs TEXHONOrMYECKUMU npoueccamn 1 peleHns BonbLUIMHCTBa UHXEHEPHBLIX
NPUKNagHeIX 3agady, Hanpumep, Takux Kak:

® CpaBHeHWe pe3ynbTaToB MNpeobpas’oBaHNs C ycTaBKamy MWUHUMYM W MAaKCUMyM W CUrHanmmsaumio
OTKITOHEHUN,

® porpammHas KannbpoBka KaHarnoB Mo BHeLLUHeMYy 06pa3LioBOMY MCTOYHNKY. aHaMoroBoro curHana,
undposasi punbTpaumns (ans ocnabneHns BAUSAHUS NPOMbILLIIEHHBIX MOMEX),

e npeobpasoBaTernb BXOOHbLIX CUTHAMNOB C pa3HbiM1 MaTeMaTUYECKUMKN DYHKLNSMMU,

® KYCOYHO-NIMHENHasa NHTepnonauns BXOAHbLIX curHanos no 20-T1 Todkam,

e MacLiTabupoBaHue LKkan namepsieMbix napaMmeTpos,
[ ]
[ ]

KOHpMrypmpoBaHue normkm paboTbl BbIXOAHbLIX OUCKPETHLIX YCTPOMCTB,
WHTErpmMpoBaHne aHanoroBoro curHana.

WMHonkatop UTM-112 koHdUrypupytoTcs npyv NOMOLUM ~NepedHen naHenu uHaukatopa unuv 4Yepes
ranbBaHWYeckn pasgeneHHbii uHTepdenc RS-485 (npotokon—-MedBus), yTo Takke no3BonseT Mcnonb3oBaTb
npubop B kKayecTBe yaaneHHoro nHamkaTopa npu pabote B COBPEMEHHBIX CETAX yrnpaBneHus n cbopa uHpopmaumu.

MapameTpsbl KOHGUrypaumm nunankatopa MTM-112 coxpaHsitoTca B SHEProHe3aBUCUMOMN.

WMHuonkatop UTM-112 MOXeT u3rotTaBnmMBaTbCs N0 MHAMBUOYANbHOMY TEXHMYECKOMY 3adaHuio Ans
BbINOSIHEHMST KOHKPETHOW TEXHOMNOMMYECKON 3ada4un.
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3. YcTpoucTBO U NpUHUMN padoTbl

3.1 KoHCTpyKUMA nHAuKaTopa

Mupukatop UTM-112 ckoHCTpymnpoBaH no 65104HOMY MPUHLMIY M BKIHOYAET:

® MnacTMaccoBbIf KOpPNyC;

e (hpoHTanbHbIN BNoK NepeaHen naHenu ¢ anemeHTamu obcnyxuBaHus (KNaBmaTypon) U MHANKaUMu;

® C TbiIbHON CTOPOHbl pasMelleHbl CbeMHble pa3beM-KNEMMbI, K KOTOPbIM MNOAKMIOYATCA NUTaHue,
BXOAHbIE U BbIXOAHbIE CUTHAMbI.

3.2 NepepHasa naHenb MHAMKaTopa

[na HabnogeHns 3a TexHomorm4yeckum npoueccom uHankatop MTM-112 o6opyaoBaH, ABYMSA aKTUBHbIMU
YyeTblpexpaspsaHbIMU LM POBLIMKU ANCTNEAMN ANS OTOBPaKeHNs n3aMepsieMblX BENNYMH U pe3ynbTatos 06paboTkm
YHKUMOHAmMbHbIX  6r0KOB, HEOBXOoAMMbIM  KONMMYECTBOM  KNaBull  OBCRY>XMBaHWS, W CUrHanNmM3auMOHHbIX
CBETOAMOAHBIX MHAUKATOPOB AN PasfMYHbIX CTATYCHbIX PEXUMOB W curHanop. BHewHWA, B1A nepegHen naHenm
nHamkatopa MTM-112 npuBeaeH Ha pucyHke 3.1.

CBeToanoaHble
MHAUKaTOPbI

CBeToAuoaHble
CBeToanoaHbIN [ nHgmkaTopbl K1
UHAUKaTop ] n K2
nHTepdenca =

Lndposie KnaBuwm
avcnnen nporpamMmmMmpo-
MHOUKaTopa BaHuA

PucyHok 3.1 BHewHuti-eud nepedHeli naHesnu uHlukamopa UTM-112.
3.3 HasHaueHue LU pOBbIX AUCNNEeeB NepegHen NnaHenm

e LindbpoBon B " pexume  PABOTA wuvHOMUMpyeT 3HadYeHUs OOHOro M3 BXOAHbIX U3MepsieMbIX
avcnnen 1 TEXHONOMMYECKUX NapaMeTPOB UMW BbIXOA, OAHOMO M3 OYHKLMOHAMNbHbLIX GIOKOB.
B pexuve KOHOUTYPUPOBAHWE wHamumpyeT HOMep, a NOTOM 3HayeHue BblOpaHHOro
napameTpa MeHI0 KoHUrypauumn.

e LindbpoBon B pexume PABOTA uvHOMUMPYET 3HA4YeHMs] OOHOro M3 BXOAHbIX M3MeEpSieMbIX
aucnnen 2 TEXHOMOrMYeCcKMX NapameTpOB WUIN BbIXOA, OOHOMO U3 OYHKLMOHANBbHbBIX GITOKOB.
_r
B pexume KOHOUTYPUPOBAHWE wHanumpyoT cumsonel I~ I~ LY, yto obosHavaeT -

WHOMKATOP HAXOOUTCS B peXXumMe KoOHurypauuu.
3.4 HazHayeHue cBeTOAMOAHLIX UHAUKATOPOB
L] MHAMKaTOp A CeeTuTcH (MVII'aeT), eCJl1n 3HayeHune Msmepﬂemoﬁ BeJIM4YNHbl, COOTBETCTBYHOLLEro KaHana,

npesBbIaeT 3HaYeHne yCTaBku CUrHanunsaumm oTknoHeHns MAX.
CeeTtuTtcs (MVII'aeT), €CNN 3HayeHne M3MepseMon BeNUYMHBLI, COOTBETCTBYIOLLIErO KaHana,

e NHaukaTtop V¥ MeHbLUEe 3Ha4YeHWs1 YCTaBKN CUrHanm3auum oTknoHeHms MIN.
e UnpukaTop K1 CBeTuTCS, €cnu BKIMYEH NepBbIi ANCKpeTHbIN Bbixog DO1.
e NHaukaTop K2 CBeTuTcs, ecnm BKIOYEH BTOPOM AMCKPETHbIN Bbixod DO2.

e NHaukaTop IHT (LAN) MwuraeT, ecrnv npoucxoauT nepedada AaHHbIX Mo MHTepdEencHOMY KaHary CBSI3u.
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3.5 HaszHaueHue knaBuLl

e KnaBuwa [A] Knasuwa "6onbwe". MNpu KaXXgoM HaxaTuy 3TOW KNaBMLUM OCYLLECTBISIETCS YBENIMYEHue
3HayeHuss un3MeHsieMoro napametpa. [lpy yaepXvBaHuWM 3TOW KNaBULIKM B HaXaToM
NOMNOXEHWUWN yBENNYEHNE 3HAYEHUI NPOMNCXOONT HENPEPLIBHO.

e KnaBuwa [ V] Knaeuwa "mMeHblwe". [py Kaxgom HaaTuM 3TOW KraBULLIM OCYLLECTBNSAETCA YMEHbLUEeHue
3HayYeHUss UM3MeHsieMoro napametpa. [lpy yaepXvBaHUM 3TOW KNaBULIM B HaXxaToM
NOMOXEHUN YMEHbLLEHNE 3HAYEHWUIA NPOUCXOAUT HENPEPLIBHO.

e Knasuwa [O] KnaBuia npegHasHavyeHa Ans nepeKkniyYeHns Mexay oOKHaMu oTobpaxkeHusi, 4Nsl BbI30Ba
MeHI0 KOHdurypauum, A1 NOATBEPXKAEHUA BbIMONHSEMbIX OENCTBUA UMM onepauui u
ans dwukcauMm BBOAMMBbIX 3Ha4yeHUW. Hanpumep, NoATBepXOEHWEe Bxod4a B PeXuM
KOHpMrypaumm, ukcaums BBEAEHHOTO 3Ha4YeHNst N3MEHSIeMOro napameTpa 1 T.4.

3.6 CTpykTypHas cxema nHgmkaropa UTM-112

All - nepBbIl

" FaHenb nHAUKaUMmM
BXOQHOWM f - -
. 1 KnaBuaTtypbl
n3mepsieMbIi U
KOHTpONUpyeMbii

napameTp AO - aHanoroBbIf BbIXOA
MUKPO-

peTpaHcMuccum (onuus)

Al2 — BTOpOM

I\Il$l

BXOAHOW 3 KOHTPO”” EP DO1 — gucKkpeTHbIN
usmepsiembimu / 1 ] | BbIXxoA 1, paboTarowwmit nNo
KOHTponupyembin - anroputM 06paboTKM BXOOHBIX COOTBETCTBYIOLLEN Nornke
napameTp curHanos
- KOHGUrypaumsi usmepuTesibHbIX DO2 — MCKpeTHLIN
KaHanos .
vrranme = / e BbIXOA 2, pa60TaK3u.u4M no
COOTBETCTBYHOLIEN Noruke
=24B; ~220B /= yrott
MocnepoBartenbHbIN
mHtepdenc RS-485
TemnepaTypHas KoHdwurypupoBanue,
KOPPEKLMUs XONOQHOro o npveM-nepegayda
cnasa Tepmonap KOMaHA U AaHHbIX

PucyHok 3.2 - CmpykmypHasi exema uHOukamopa UTM-112

3.7 PyHKUMOHanNbLHaA cxema nHaukaTtopa UTM-112

a o
I Mogynb | —p UHTepdpeiic
:ce'reBoro o6meHal MODBUS

I |
lMHTepd)eﬁc ﬁ ________ omuma _ _ _ _ _ _

_ | |
Al1 PyHKLMOHANbHbIW PV1 PV1 : Bnok peTpaHcmu- AO |
p OMoK Hopmanuaaumn > V2 > ] »| CCUU aHANoroBoro » I
n MaCLIJTa6I/IpOBaHVIﬂ > | CUrHana :
1 > 0 1 @ .  |e-——/—/—/—/——_ ______
Bnok =
onepaTtMBHOro
PV Byrkamona- |F1 | YnpaBnexus n
PV2InbHbiit 6ok 1 [ | KOHpUrypauum Norunueckuin 6nok —» DO1
- YCTPOWUCTBO
»| cpaBHeHus
- CUrHanusartop
Al2 DyHKLMOHANbHbIV Pv2| PG ora | F2 DO2
N Gnok Hopmanusaumm > Vo PyHKU el
1 MacluTabuposaHus 7| s{neHel 6ok 2
2
T WHTepdperic l

PucyHok 3.3 - ®yHKyuoHanbHas cxema uHoukamopa UTM-112
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3.8 MNpuHUMN paboTbl MHAKMKaTopa UTM-112

Muagnkatop UTM-112, CTpyKTypHasi cxeMa KOTOpPOro npuBegeHa Ha pucyHke 3.2 1 yHKLUMOHarnbHas Ha
pucyHke 3.3, npencrtaBnseT cobon yCTPOWCTBO M3MEPEHMS 3HaYeHUs ABYX BXOAHbIX MapamMeTpoB, obpaboTku,
npeobpa3oBaHns 1 BbIMUCTIEHNS MO 3a4aHHLIM MaTeMaTU4EeCKUM PYHKLUAM.

Mupukatop WNTM-112 pabGotaeT nod ynpaBneHMEM  COBPEMEHHOMO,  BbICOKOMHTErPUPOBAHHOIO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOIO MO BbICOKOCKOPOCTHOM KMOI TexHomornm ¢ HW3KuM
3HepronoTpebneHvem. B nocTosHHOM 3anomMuHaloLWwem YCTPOMUCTBE pacnonaraeTcs 60mbLioe KoNM4ecTBo hyHKLUMI
ONna  pelweHus 3agadv KoHTpons. [locpeacTBOM  KOHMUIYpUpOBaHUS MOMb3oBaTenb MOXET CaMOCTOSATENbHO
HacTpanBaTb MHOMKATOP Ha peLLeHne onpeaeneHHbIX 3a4au.

Mupukatop UTM-112 ocHaweH aHanoro-umdpoBbiM npeobpas3oBartenem, y3namu Uudpo-AMCKPETHOrO
BblBOAA, CTOPOXEBbIMW CXEMaMu AN KOHTPOMS UMKINOB paboTbl Mporpammbl, SHEProHe3aBMCUMON NaMATbIo
EEPROM, NVRAM ansi coxpaHeHus Nonb3oBaTenbCkUX NnapaMeTpoB KOHUIypaLmm 1 JaHHbIX.

BHyTpeHHAs nporpamma nHankatopa NTM-112 dyHKUMOHUPYET C NMOCTOSAHHBIM BPEMEHHbLIM LUKIoM. B
Hayane Kaxgoro uukna BHYTPeHHen paboden nporpaMMbl CYUTHIBAETCH 3HAYeHWUS, aHanOroBbIX BXOAOB,
npoussBoanTCa cuuTbiBaHWe n obpaboTka knasmaTtypbl (nogasneHve gpebesra u-obHapyXeHue AOCTOBEPHOCTM),
npMem KOMaHA W [JaHHbIX W3 nocnegoBaTenbHOro uHTepdenca. [Npu nOMOWM 9TUX BXOAHbLIX CWUrHanoB
OCYLLECTBNSIOTCH, B COOTBETCTBMU C BbIOpaHHbIMM Monb3oBatenem (yHKUMAMU U napaMeTpamu KoHdurypaumm,
Bce pacyeTbl. lMocrne aTOro ocyllecTBNseTCs BbIBOL4 WHOPMauUMM Ha aHamnoroBbii UM OUCKPETHbIE BbIXoAa,
WHOMKALMOHHbIE  SMEMEHTbl, a Takke duKcauusi BbIYMCMEHHLIX BEMUYMH AN pexuma nepegayu
nocnegoBaTenbHOro nHTepdgenca.

3.8.1 MpuHUMN paboTbl 6510KOB 06PaBbOTKM aHAaNOroBoro Bxoaa

MpencTaBneHns aHanoroBbIx CUrHaNoOB B HEO6X0AMMON Nofb3oBaTeno.Popme (HOPMUPOBAHHDBIV CUTHAM B
TEXHUYECKUX eOuMHULax) Npou3BOAUTCS MepBbiM U BTOPbIM (DYHKLMOHANbHbIMK OGriokamu Hopmanusaumm u
mMacwtabmpoBaHus. 3a aTOT BroK OTBEYAOT COOTBETCTBEHHO YPOBHU koHdburypaumm AIN1 n AIN2. Ha pucyHke 3.4
nokasaHa cxema 06paboTkv aHanoroBbIX BXOA0B.

Ha pucyHke npuHsATble cnepytolume 0603HavYeHMs:

@unbmp umnynbCcHbIX nomex. Vicnonb3yeTca Ans NodaBreHust MMnynbcHbIX nomex. Onpegensietcs
napameTtpom AIN1.05 (AIN2.05) «MakcmanbHas GANTENbHOCTbL UMMYNbCHOM Nomexuy. Ecnun B kakom
nmMbo  uMKMe W3MEepeHUs TEeXHOMOIMYECKOro napameTpa OOHapyXeHO ero Uu3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXW. M BbIXOAHOW curHan cdopmupyetcs (C y4yeTom
YCPEOHEHUS U3MEPUTENbHbIX 3HAYEHWN)\ MO/ MCTEYEHUN YCTAHOBIIEHHONO BPEMEHW ANUTENIbHOCTU
nomexu. To ecTb, ecnu ANUTENBHOCTb U3MeHeHUs curHana Oonblue 3ag4aHHOro Thowexw, TO 3TO
U3MeHeHne pacueHnBaeTcs Kak eCcTeCTBEHHOe M NpuHMMaeTcsi B JanbHenwyio obpaboTky ¢
3a[epXKKON BpeMeHu Tromexwd PaboTa gaHHOro cunbTpa BHOCUMT AOMOSHUTENIbHOE TPaHCMOPTHOE
3anasgblBaHne B CUCTeMy {ynpaBfieHus, KOTOpoe paBHO BenuuuMHe napameTpa «MakcumanbHas
ANUTENbHOCTb UMNYMbCHOM, MOMexMy. [103TOMy BCeraa Hy>XHO CTPEMUTLCH MUHUMU3NMPOBATb AAHHbBIN
napametp.

2. Modynb HopMmanu3ayuu cueHasna. QTOT MoAyfnb HOpManuayeT BXOAHOW aHanorosbin curHan. BaxHon
dyHKUMEN AaHHOTO MOAYNIS E€CTb KOHTPONb AOCTOBEPHOCTU AAaHHbIX. B cnyyae Bbixoga aHanorosoro
curHana Ha 10% 3a OuamnasoH, KOTOpbIA yCTaHaBnMBaeTcs Mpu kanubpoBke WHAMKaTOpa, Modylb
nocblNaeT CMrHan MHAMKaTopy O HE4OCTOBEPHOCTU AaHHbIX B KaHane. [1pyu 3TOM ecniv curHan Huxe
AnanasoHa U3MEHeHUs, Ha COOTBETCTBYIOLEM LmdposoM aucnnee roput £~ L, npu npesbilieHnm
JaHHOro AvanasoHa Ha Liidpoesom aucnnee roput £ H. B oBoux cnydyasix reHepupyeTcsi cobbiTue
«paspblB NTIMHWUM CBASK,C OATYNKOMY.

3. [Mapamempbl kanubposku. OnpedensoT TOYHOCTb KaHama W MEHSIoTCH Mpu 3ameHe AaTynka unm
nepexoge Ha Apyron un gartuuka. [MogpoGHee o kanubpoBkax aHanoroBbiX BXOAOB CMOTpPUTE B
pasgene nocBsiLLeHHOMY KannbpoBkam.

4. OkcrioHeHyuamnbHbIl/L unbmp. PunbTp MCnonb3yeTcsa ANA MNoAaBneHWs MnoMmex, a Takke ans
nopaeneHns «gpebesra» MHAMKaALMKM (YacTbiX U3MEHEHWIA NOoKasaHua MHAMKaTopa u3-3a konebaHun
BXOAHOro, napameTpa). Onpepensietca napametpom AIN1.04 (AIN2.04) «[locTosiHHas BpemeHu
LMdpOoBOro thunbsTpar.

5., Modynb macwimabuposaHus cugHana. OTOT MOAyNb fMHeapusyeT 1 maclTabyupyeT BXOAHOW CUrHan
COrnacHo 3agaHHoOW Monb3oBaTerieM HOMUHANbHOM CTaTUYECKOW XapaKTepUCTUKM daTyuka, KOTOpbI
nogkntoyeH k gaHHomMy Bxogy. MimeeTcs B BUAY, YTO UMEHHO 3[€Cb BbIOMPaETCs TUM NOAKMHOYEHHOTO K
KaHany»datyvka. Takke B 9TOM MoAyfne eCTb BO3MOXHOCTb M3BMEYEeHUS KBagpaTHOrO KOPHSA w3
BXOAHOrO curHana. lonb3oBaTenbe UMeeT BO3MOXHOCTb NMHeapu3oBaTb CUrHam MO COBCTBEHHON
KPUBOW NHeapusauunu.

6. Tabnuuya «koopduHam nuHeapu3dayuu cueHana. [OaHHaa Tabnuua onpegenseTr KoOOpAMHATHI
nonb30BaTeNbLCKON NMHeapusaumn, napameTpbl KOTOPON 3a4alTcs Ha YpPoBHE KOHdurypaumm LNX1
(LNX2) n LNY1 (LNY2).

7. Modynb Koppekyuu aHanoz208020 8xoda. B aTom moayne curHan, npeobpa3oBaHHbIN B NPeAbiAyLLMX
6nokax, cmellaeTca Ha 3agaHHoe nonb3oBaTernem (ypoBeHb COR1 u COR2) 3HayeHue. 3HayeHue
KOPPEKUMMN CyMMUPYETCH C BXOAHBIM CUFHANoOM WUNW BblYMTAETCH U3 BXOOHOMO CUrHana, B 3aB1UCMMOCTU
OT 3Haka koadpuumeHTa KoppekLmm.
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PucyHok 3.4 — Briok-cxema ¢yHKYUOHarbHbIX 6510K08 Hopmarnudayuu u MacuwmabuposaHusi

Mpumeyvanus.

1. lpwn_ BbIGOpE TWNA pgatyMka € 33adaHHbIM - AManasoHoM  M3MepeHus  (Tepmonapsl,
TepMonpeobpagoBateny COMPOTMBIEHWA), B MOAyfle HoOpManu3auuuM CcurHana napameTpbl
BbICTaBASOTCA @aBTOMaTUYECKN U U3MEHEHUE UX 3aBNOKMPOBaHO.

2. MMpwn “nHTepdencHom BBOAE" HACTOMKU MOAYNS HOPManu3auum n GUNbTPOB HE MMEKT CMbIcna, Tak
Kak curHan no uHTepdericy nepegaercsa cpasy B Modynb MacluTabrvpoBaHus curHana.

3.8.2 MpuHumMn paboTbl (hpyHKUNOHANbLHbLIX 6NOKOB

Mocne 06paGoTkn BxoAHbIXx curHanoe Al1 u Al2 dyHKUMOHaNbHEIMM ©GnokaMuM Hopmanusauum wu
MaclTabvpoBaHusi HOpMUPYETCS 3HAYeHUEe M3MepsieMon BenuuuHbl PV1 1 PV2 B TexHWYeckux eguHuuax. 370
3HayeHne MoxeT oTobpaxaTbCsl Ha Auchnesx nepegHeln naHenu, NogaBaTbCsA Ha aHanoroBbli BbIXOA C MPSIMbIM U
obpaTHbIM HamnpasneHuem, nodaBaTbCsd Ha KoMmMapaTop, W Aanee — Ha [AUCKPETHbIN BbIXOA, a Takke
obpabaTbiBaTLCA OAHUM U3 PYHKLMOHANBHBLIX 6110KOB.

B napametpe matematmyeckme cpyHkumm (FNC1.00 1 FNC2.00) nonb3oBaTenb BbIOUMPAET, Kakylo U3 cemu
dyHKUMA HeobxoaMmMo ncnonb3oBaTh. Bo3aMoXeH BapmaHT He MCnonb3oBaHWsA yHKUMOHaneHoro 6roka (napameTp
paseH 0000).

MpuHUMN paboTbl MyHKUMOHaNLHOro 6noka npeactasneH B Tabnuue 3.1.
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Tabnuua 3.1 — Onucaxve d)yHKLI,VIOHaJ'IbeIX 6nokos

FNC1.00 | CDyHKuuouaanaﬂ cxema
i MaTeMaTM4YecKon (PyHKLUU

0000 He ncnonbsyercsa DYHKLUMOHaNbHbIW GNOK OTKINIOYEH
DYHKUMOHANLHAA CXEMa PYHKUMK
BbIMMTAHWA MartemaTtnyeckas beHKuVIH BblYNTaHUA
PVl 3
k-PVl—k.-PV2 F Mpn wncnonb3oBaHuM MaTemaTudeckon (YHKUUN “Bbl4MTaHME”,
ooo1 | PV2 3Ha4YeHne BTOPON U3MEPSAEMOWN BENNYUHBLI, YMHOXEHHOW Ha KoahduumMeHT
1 f k2 , BblYMTaeTCs N3 3Ha4YeHUs NePBON U3MEPHEMON, BENNYUHBI, YMHOXEHHOWN
k, I k, | Ha koacpduumeHT K, .
FNC.02 FNC.03
DYHKUMOHANLHAA CXEMa PYHKUMK
CYMMWPOBAHUA MaTemaTtuyeckas pyHKLMA CyMMUpoBaHUs
PV1
q k-PV1+k.-PV2 F Mpu ncnonssoBaHMn maremaTuyeckon yHKUMKM “cymMmmupoBaHue”,
o002 | PV2 3Ha4YeHue MepBoN N3MEepPSeMON BEMNUYMHLI, YMHOXEHHON Ha KOI(PMOULMEHT
1 f k1 CYyMMUPYETCH C 3HaYEHUEM BTOPOW U3MEPSEMON BENNYUHDBI, YMHOXEHHOMN
k | k, | Ha koacpduumeHT K,
FNC.02 FNC.03
DYHKUMOHANLHAA CXeMa (PYHKUMK
YMHOXEHWA MartemaTtnyeckas beHKLlVIH YMHOXeHusA
PV1 A *, ”
i k F Mpn uncemonb3oBaHUM MaTeMaTUYECKOW YHKLUUU  “YMHOXEHME”,
ooo3 | PV2 g =BFl=RYD 3Ha4YeHVEe NepBON U3MEPSIEMOI BEMUYMHBI, YMHOXEHHOW Ha KO3 DULNEHT
t k1 YMHOXaeTCs CO 3Ha4YeHUeM BTOPON N3MEPSEMON BEMNYMHBI.
|
FNC.02
DYHKUMOHANLHARA CXEMa (hyHKUMM
AENEHKWA MatemaTtnueckas beHKuVIH AeneHuvsa
PV1 = . . ,
T PV1 F Mpu wucnomnb3oBaHWM MaTeMaTU4eckon PyHKuMKM  “genexuve”,
ooo4 | PV2 1IPV2 3Ha4YeHne NepBoN N3MEepPsSeMON BEMNUYMHBI, YMHOXEHHON Ha KOI(PMOULMEHT
f - |(1 AEenVTCA Ha 3HaYeHne BTOPOWN 3MePSEMON BENNYNHDI.
K |
FNC.02
nem: :
naxenk npubopa nK MaTtemaTtnyeckasn pyHKLMS MHTErPMpPOBaHUs
Ha 6nok NHTErpnpoBaHmna nopgaeTtcd
Cxema hyHKUMK SDEPAIEIO n n
YHEY - YPOBHSA 3Ha4YeHne TOoNbKO O4HOU UamMepAaemMoun BeriM4YnHbl (Ha
WHTErPUPOBAH nepBbIi MYHKUMOHamNbHbIA BroK — 3HaYeHne nepeown

hYHKUMOHANLHOTO
6noka FNC1(2

n3mepsieMont BenuumHbl (aHanoroebii Bxog Net), a
Ha BTOPOM (YHKUMOHANbHbLIA 6GNoK - 3HaveHue
BTOPOW M3MeEpPSAeMON BeNUYUHbI (aHaNoroBbIi BXOA
Ne2)). dopmynbl MHTerpanbHOro 3HaveHus Ans

PV ; WHTerpanbHoe NMepBoro ¥ BTOPOro  (oyHKUMOHanbHoro 6roka
— L : AL NpeACcTaBrieHbl HUXKE:

3anuce npu

BKITHOMEHUN F1
AWTaHUA (FNC1.00=0005) —

. ; 3
| k2
o l (FNC1.03)
| S

k1
_ DH(ENC202) By

F 2(FNC 2.00=0005) —

kl(FNCl 2  (pyv1
0005

k2(FNCZ.03)

BxogHas BenuunHa wHTerpanbHoro 6noka
(6briok paboTaeT kak CYeTYMK) Npu  3HAYEHUU
koadpduumeHtoB k71=1 un k2=1 pomxHa WuUMeTb
eaVHNLbI n3mepeHus “TexH.en/yac’. Bbixoa
MHTEerpaTopa npv atom byget B “TexH.en”. Ecnum xe
BXOOHOW napamMeTp WuMeeT Jpyrve  eauHuLb
n3MepeHus, Torga MHTerpatop MmacwrtabupyeTcs c
NOMOLLbH KO3hULMEHTOB KT 1 k2.
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MpopomkeHne Tabnuubl 3.1 — OnncaHne yHKUMOHarbHbLIX 6r1oKkoB

FNC1.00l  dyHKuMOHaNbHas cxema ' |
FNC2.008  matemaTuueckoii chyHkumm

Hanpvmep, HyXHO M3MepaTb KOMMYECTBO XWMAKOCTM MO ee pacxopy, KOTOpbI u3mepsieTcs B [M3 / MuH]- Toraa,
noabopom koaddmumeHToB k1=60 n k2=1 maclutabupyem MHTErpaTop, a Ha BbIXOAE MOMyYMM KONUYECTBO XUAKOCTU B [MS].

B tabnuue 3.1.1 npuBegeHbl 3HavyeHus KoadppUUMeHTOB k71 1 k2 Ons OCHOBHbIX €OUHWL, U3MEpPeHWUst napameTtpa
pacxopna.
Tabnuua 3.1.1 — 3HauyeHne koadpduumneHToB k1 n k2

EonHuubl n3MepeHna BXOAHOro napameTpa

Tex. e,q /yac TEx. e,q /MUH Tex.ef./cexk TeX.e:/CyTKN

3600 N
1 1 1 A, 2R

PyHKUMOHANbHbBIV 610K MMEEeT YeTblpe pexrma copoca MHTerpanbHbIX 3HaYeHnn (Tabnvua 3:1.2):
Tabnuua 3.1.2 — Pexxumbl cbpoca nHTerparnbHbIX 3Ha4YeHU

Copoc Copoc no Copoc c MK
FNC1(2).01 KnaBvwamMm | nepenon- (perncTpbl
Wi i) HEeHUIo 2,13; 14,15)

- RV

0006

0000 Bes cbpoca +
0001 Mo nepenonHeHuio = i) +
Mo nepenonHeHuo nnn
0002 asmuamn W + O * ( ‘ i
0003 KnaBuwamn V7’ + O + Q. _l *
DYHKUMOHANBHAA CXEeMa (DYHKUMK
BuiunTanuA BIAXHOCTH Martematuyeckan pyHKLUUA U3MEPEHNUA BNAXHOCTH

LI CHREOM BT IR ECEA )

Mpy BbIGOpe dYHKUMM “BRaHOCTb” CUrHam C Cyxoro TepmomeTpa
noctynaeT Ha NepBbIA BXOA, a C BnaxHoro — Ha BTopoi. [lanee, no tabnuue
3afaHHon B mporpamme umHamkatopa UTM-112, cdopmupyetca 3HaveHue
BMaXHOCTN MCUXPOMETPUNYECKMM METOAOM. 3HayeHns Mexay TodKamu,
3afaHHbiMu,B. TabnuLe, HaxoaATCA METOA0M annpoKCUMaLmn.

3.8.3 MpuHUMN paboTbl 6510Ka CUrHanM3aumum

MpuHUKMN paboTbl 6roKka curHanu3aumm nNokasaH Ha pucyHke 3.5.

BEPXHUN
YPOBEHb

PerncTpbl ————— N\

napameTpoB

yCcTaBoK
67

A
N
~

< > WHTepdenc
MODBUS

Peructp (6)

KBUTMPOBaHUS
ALRM_ACK NAPAMETP 1
Peructp (7)
ALRM_STATE

MEHIO 3HAY. 3HAY.

cII’OpMI/IpOBaHI/‘Ie CUrHana curHanmsaummn

PucyHok 3.5 — briok-cxema 6roka cueHanu3ayuu

LIZANTAN.COM
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KoHTporb Bbixoga napameTpoB 3a rpaHuLibl yCTaBOK CUrHANM3aumMm NponM3BOANTCS ANS KaXKO0W U3 BENUYMH
PV1, PV2 n ansa BbixogoB F1 n F2 ¢yHKUMOHaNbHbIX GrokoB. [nNsi KaXQgoro uM3 3TUX MapaMeTpoB YCTaBKu
MWHUMYMa, MakCUMyMa M rMCcTepesnc 3a4aloTca Ha YPOBHSX KOHpUrypaummn aTux napameTpos. Takke 3TU yCTaBku
MOXHO 3aAaBaTh 4Yepes MHTepdenc B COOTBETCTBYIOLMX perncTpax. Homepa pernctpos ykasaHbel B Tabnuue B.1.

MHaukaTopbl Ha nepegHen naHenn nokasblBalT CUrHaNM3aumio TEX napameTpoB, KOTOPbIE BbIBOASATCH Ha
uncposble aucnnen. CocTossHUE CUrHanM3aumMmn BCeX napameTpoB 3anucbiBaeTcs NobuTHo B o6wmn pernctp 7. B
3TOM Crny4vae 3Ha4YeHue curHanuaaumun ans BCex napameTpoB MOXHO HabnioaaTb Ha BEPXHEM YPOBHE.

CuvrHanmsaumsa MoxeT ObITb C KBUTUpPOBaHWeM 1 6e3. Ecnn napameTp oTobpaxeHus curHanusaumm BolbpaH
ALRM.00 = 0001 (c KBUTMpOBaHMEM), TO MPW MNPEBbLILIEHNN U3MEPSEMON BENWYMHOW YCTaBOK CUrHanusauuu B
perucTp COCTOSIHUSA CUrHanM3auMmn 3anucbiBaeTca «1» v MHOUKaTop CUrHanm3auum HauvHaeTl muraTtbe. B peructpe
KBUTMpoBaHusa HaxoauTtca «0». Korga onepatop 3ameTun BbIXO4 napameTpa 3a YCTaBKM CUFHamu3auuMm OH MOXeT
KBUTUPOBATb CWUrHam Kak C nepegHen naHenu knasuvwen [A] (B pernctp KBUTUPOBaHWUS \« 1w 3anucbiBaeTcs
aBTOMaTM4eCKn), Tak U Yepes MHTepdenc c BEPXHEro YPOBHS, 3anncas B PErMCTp COCTOSHMUE KBUTUPOBaHNS «1».

3.8.4 MpuHUMN paboTbl OKOH OTOGpPaXXeHUA

OKHO OTOGpaKeHNs COCTOUT M3 LMPPOBOro Ancnnes, NMMHENHOro NHAVKATOPA, NHAMKATOPOB CUrHanM3auum
N MHOMKATOPOB AUCKPETHBIX BbIXOAOB.

B wuHgoukatope WNTM-112 ecTb BO3MOXHOCTb BblbOpa OAHOrO W3 Tpex BapuaHTOB OTOOpaKeHus
namepeHHbix PV1, PV2 u paccuutanHbix F1, F2 3HayeHui, koTopble MOXHO BblBpaTth B nyHkTe MeHio WND1.00 u
WND2.00 (pucyHok 3.6).

Mpn BbLIGope WND1.00 (WND2.00)=0000 oauvH paucnnei’ nepeBooutbCs B OTOBpaxeHwe OfHOro
aHanoroBoro BxoAa, a APYroW MONHOCTbI OTkMoYaeTcs u OyaeT MHanumpoBats PRG. B atom cnyyae Het
BO3MOXHOCTW HacTpoOWUTb NapameTpbl OTOOpaXeHWs LMMPOBbLIX AUCMAEEB W MOMOXEHWS 3ansAToW, a MOoMnoXeHune
AeummanbHoOro pasgenutens GepeTca M3 napameTpoB HACTPOMKM (PYHKUMOHasbHbIX 6MOKOB HOpmanusaumm u
macwtabuposaHus. Bce, Kpome HyneBOro, MYHKTbl MEHIO YPOBHS HACTPOWKM OKOH oTobpaxeHus OyayT
3abnokuposaHbl. Briok-cxema okHa oTobpaxeHus npeAcTaBneHaHa pucyHke 3.6.

[na oTobpaxeHnss 0QHOro OKHa, HO C COBCTBEHHbIMW HacTpoWnkamu LMdpPOBOro Agucnnes Heobxoanmo
BblbpaTe napametp WND1.00=0001 — opgHO OkHO oTOGpaxeHus» (pucyHok 3.6). B atom cnyyae 6yayt
3ae1CTBOBaHbI BCE HACTPOWKN YPOBHA KoHdurypaumn WNDIL.

Mpn HeobxogumocTM OBYX OKOH OTOOpaxeHws napameTp “konunyectBo OkoH’ Bblbupaetcs WND1.00
(WND2.00)=0002(pucyHok 3.6). Mpun atom Gyay 3agenicTBOBaHbl BCE HAaCTPOWMKN YPOBHEN KOHUIypaummn ABYX OKOH
oToBpaxeHus. MNepeknioyeHmne Mexay okHamu B pexiniepoboTa NpoencxoauT Npu HaxaTtum knasuwn [O].

Bo BTOpOM 1 TpeTbuM cnyyasx (04HO Ui ABa OKHa) AN HaCTPOWMKM AOCTYMHLI Takve napameTpsbl:

* BbIOOp MapameTpoB, KOTOpble BbLIBOAATCA \Ha@ nepBuin u BTOpon uucposor aucnnen WND1.01,
WND1.04(WND2.01 WND2.04);

* MOJIOXEHME 3anaTon LUmMdpoBOro AuUchnesn Kaxaoro okHa otobpaxeHnsa WND1.02, WND1.05 (WND2.02,
WND2.05);

» cnocob otobpaxeHusa uHgopMauuu Ha uudposom aucnnee (csetutcsi/muraet) WND1.03, WND1.06
(WND2.03, WND2.06);

MpumedaHne: nepekmioHeHne MeXaY,0kHamMu B pexume poboTa NpomcxoanT Npu HaxaTtum knasmium [O].

WND 1.00 =0000 WND 1.00 =0002
WND 1.00
WND 1.01 \ WND 1.02
A WND 1.00 =
0001 &
vV OgH bHbIN v
WND 1.04 OAHO OKHO

A AUKRROP : \-;- A oTobpaxenus 1

v v
/ \ WND 1057
0]
AIN PRG [
| | | WND 1.01 | WND\2;07
\ WND 2.02
~ Rk
- A N v OfHO OKHO
v OfOHO OKHO A oTOGpaxeHus 2
- A  oTObOpaxeHus v
4 v N\
WND 1.04

WND 2.04 WND 2.05

PucyHok 3.6 — briok-cxema ebl6opa BapnaHTOB 0TOGpaXKeHUsi U3MepUTENbHOTO NapameTpa
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3.9 MNpuHUMN paboTbl NOrM4YeCcKOro ycTpomcTea

Jlornyeckoe ycTpoicTBO UMeEET cneaytolme pyHKUMK:
e KOMnapaTtop (YCTPOMCTBO CPaBHEHWS);
® curHanmsartop;
® IBYXNO3MLMOHHOE ynpaBreHue.

HacTpoikn nornyeckoro ycTponcTsa npom3BOAATCA Ha YPOBHE HAaCTPOMKMN ANCKPETHBIX BbIXOA0B.

MpuHUMN paboTbl NorM4eckoro yCTpomncTea nokasaH Ha pucyHke 3.7. B nyHkte meHio DOT1.01 (DOT2.01)
BbIOMpaeTCa MCTOYHWMK aHanoroBOro CWUrHana Ans ynpasneHus AUCKpeTHbIM BbixogoM. Ha pucyHke 3.7, ans
npvmMepa, NCTOYHMKOM YNpaBrieHnsi MepBbIM AUCKpeTHbIM BbixogoM DO1 BeiGpaHa BTOpas Mamepsiemas BenumyvHa,
a Ans BTOPOro AMCKPETHOro BbIXo4a — BbIXOA NEPBOro pyHKUMOHansHoro 6noka.

B nyHkte meHio DOT1.00 (DOT2.00) BuiOupaeTcs noruka paboTbl normyeckoro ycrponcrtsa. Ha pucyHke
3.7 nokasaHo kak paboTtaeTt komnapatop - 8 30He MIN-MAX v 6onswe MAX. Ona nepsoro crnyyas,.oopmMmpyeTcs Ha
BbIXOJE formyeckas eavHuua, Korga BXOAHOW curHan Haxogutcst mexay yctaBkamud{MINTm,MAX. 3HayeHne atnx
yCTaBOK 3agaetcsa B nyHkTax meHio DOT1.03..05 (DOT2.03..05). Bo BTopom cnyyae opmupyeTes eguHuua Ha
BbIx04e Toraa, koraa BXogHOW curHan npesbiwaeT yctasky MAX.

Ecnu BblbpaHa norvka pabotsl DOT1.00 (DOT2.00) = [0005] — 0606LeHHas cUFHanu3aums, To Ha Bbixode
NIorM4ecKoro yCTponcTBa MosIBUTCA eanHuua, ecnm xots 6bl oguH 13 napametposB (PV1, PV2, F1, F2) BbiigeT 3a
pamku cooTBeTcTBYyHOLWMNX UM ycTaBok MIN — MAX.

YnpaBnsTe NOrM4eCKNM YCTPOUCTBOM (€ro OTKITHOYEHMEM) MOXHO Takke HYepes uHTepdelic.

BbIxogHOWM cvrHan norm4eckoro yCTpomcTBa MOXeT ObiTb CTaTUHECKUM MW UMAYTNbCHBIM (QUHAMUYECKMM)
C 3apaHHOW AnvHOW wMmnynbca. [pu cTaTM4eckoM BbLIXOAHOM CUrHane rorMyeckoe yCTPOMCTBO dopmupyeT
FNOrMYECKY0 eAMHULY Ha NPOTSXEHUM BPEMEHW, KOraa napameTp BXOAWUT B 30HY 3afaHHY0 NOorvkon pabotbl. A npu
MMMNYMbCHOM BbIXOOHOM CUrHane AnuHa BbIXOAHOMO umnynbca 3agaeTtcs B nyHkTe meHiwo DOT1.02 (DOT2.02). Ha
pucyHke 3.7 UMNYNbCHBIN CUrHan n3obpaxxeH cepon 3anmMBKOM CO BPEMEHEM ANUTENbHOCTN umnynsca T.

Beixog noruyeckoro yctponctaa (0/1) nogaetca Ha AUCKPETHLIN BbIXOA, KOTOPbLIN hopMmpyeT COCTOAAHUE
pene BbIKII/BKJl. Takke 3HauyeHMe BbIXO4a JOMMYECKOro “yYCTpoMCTBa 3anucbiBaldTCcAa B pernctpel 4 m 5
(cm.Tabn.B.1).

Jlornyeckoe ‘ycTponcTeo 1

! DOT1.0 | CpaBHeHMe BXoQHOro curHana c ycraskamm MIN-MAX DO1
i i DOT1.00} Noruka pa6oTsl(0003 - B 30He MIN-MAX)
PV2 '
i I :PV2 A /\
: DOT1.04i MAX
i DOT1.05i Hist i E
| | 1 i
: DOT1.03! MIN _ : :
| | ' H K ~__ =
: - : - : = {
| dopmMupoBaHUe BbIXOAHOIO CUrHana
! [T — —— ST T T T T
| K1 | | | |
! ' ' ' : = BbIkn/Bkn
: | | K1 0/; DO1
DOT1.02=E | , |_ .
=0(T) -
: L) L)
Jlornyeckoe ycTpomncTeo 2
CpaBHeHMe BXxogHOro curHana c yctaskamm MIN-MAX DO2
DOT2.00} Jlorvka pabotel (0001 - 6onblie MAX)
| F1
: TN _——
DOT2.041 MAX I )
DOT2.051 Hist E
| 1 i ' 1
DOT2.03] MIN |\ /L : :
| \d | | H |
: T - : - = {
dopmMMpoBaHMe BbIXOAHOIO CUrHana
! [ o
K2 | P | |
! ' ' : : = Bbikn/Bkn
: | | K2=0/4 DO2
DOT2.02=i , , o
=0(T) ! 4I.| - -

PucyHok 3.7 —=[Quazpamma pobombi fio2u4yeckux ycmpoulicme
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4. Acnonb3oBaHue No Ha3HaAYeHUIo

4.1 3KCI1]1yaTaLIMOHHbIe orpaHn4yeHus npun ncnonb3oBaHM MHAUKATOpPaA

4.1.1 MecTo yctaHoBku uHgmnkatopa TM-112 pomkHo oTBevaTb CneaytowmmM yCrnoBusiM:

- obecneymBaTh yoobOHbIe ycrioBus Anst 06CNyXMBaHUS U AEMOHTaXa;

- TemnepaTypa W OTHOCMTENbHasA BaXHOCTb OKpYXaloLlero BO3Ayxa [AOSPkHa COOTBETCTBOBATb
TpeboBaHUSIM KNMMAaTUYECKOrO UCNOMHEHNS MHAMKATOPA;

- OKpyXatoLias cpefa He [OIKHa coaepaTb TOKOMPOBOAALLMX NMPUMeEcen, a Takke MpuMecen, KoTopble
BbI3bIBAIOT KOPPO3MIO AeTanen MHAMKaTopa;

- HaNPsHXXeHHOCTb MarHUTHbIX NOMeW, BbI3BAHHbLIX BHELLHMMMW UCTOYHWKAaMM NepeMeHHOrO0 Toka YactoTton 50
"4 UKW BbI3BAHHbLIX BHELLUHUMW MCTOYHUKAMM MOCTOSIHHOTO TOKa, He A40SkHa npesbiwaTth 400 A/m;

- MapameTpbl BUOpauumM A0MKHbI COOTBETCTBOBATbL MCMONHEHMIO 5 cornacHo FOCT122261.

4.1.2 MNpw akcnnyaTaummn nHgukaTopa HeobxoanumMo UCKMYUTL!
- MonajaHve TOKONPOBOAALLEN NbINW UMK XUAKOCTU BHYTPb MHAMKaTOPA;
- Hanuyne NOCTOPOHHUX NPEeAMETOB BONN3M MHAMKaTOPA, YXYALLALWMX ero eCTECTBEHHOE OXNaXaeHue.

4.1.3 Bo BpeMmsi aKkcniyatauum HeoGXoOMMO CneauTb 3a TeM, YTOObI,NOACOEAMHEHHbIE K WHAMKATOPY
npoBojia He NepenambiBanuncb B MECTaxX KOHTaKTa C KneMmMaMmu 1 He UMeRan NOBpeXXAEHUN 3onaLun.

4.2 MNoaroToBKa HAUKATOpa K uUcnonb3oBaHuio. TpeboBaHUA K MeCTy YCTaHOBKMU
4.2.1 OcBoboanTe MHOANKATOP OT YNaKOBKM.

4.2.2 TlMepen Hayanom MOHTaXa MHOUKATopa Heo6XO0OUMO, BbINOMHUTL BHELHUA ocMoTp. [pu 3TOM
06paTuTb 0CO6EHHOE BHUMAHME Ha YUCTOTY NMOBEPXHOCTUAMaPKUPOBKM U OTCYTCTBUE MEXaHNYECKNX NMOBPEXAEHUNA.

4.2.3 NnamkaTtop MTM-112 paccumTaH Ha MOHTaX Ha BEPTUKaNbHOW NaHENN SNeKTPOLLUTOB.

4.2.4 WHovkatop [OOMKeH ycTaHaBnuBaTbCs B 3aKPbITOM B3pbiBO6e3onacHoM W noxapobe3onacHom
nometleHnn. Mcnonb3ynte nHAMKATOP MpU TemnepaTtype M BMaXHOCTW, OTBevalolmx TpeboBaHUSAM U YCroBUAM
3KCnyaTaumm ykasaHHelM B rnase 1.3 HacToAwen HCTPYKUMA.

4.2.5 He 3arpomoxgante npocTpaHCTBO, BOKPYr YCTPOWCTBa ANt HOpManbHoro Tennoobmexa. Oteegute
AOCTaTOYHO MecTa ANA eCTeCTBEHHOW BEHTUNAUMU yCTpolicTBa. He 3akpblBanTe BEHTUMNSLMOHHbIE OTBEPCTUSA Ha
Kopnyce yctponcTtsa. Ecnu vHavkaTop 4loaBepraeTca HarpeBaHuio, AN ero oxnaxgeHusa 0o TemnepaTtypbl HuxXe
70°C ucnonb3ynTe BEHTUNATOP.

426 TabaputHble W4 NpucoeguHUTEnbHble pasmepbl WHAMkaTopa WTM-112 npuBegeHbl B
npunoxexHmm A.

4.3 CoeguHeHue ¢ BHELLHUMU yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lenu

4.3.1 BHUMAHUE!!! Tlpn nogkntoveHun nigmkatopa NTM-112 cobniogate ykasaHus mep 6e3onacHocTu
pasgena 6.2 HacTosulen UHCTPYKLMW,

4.3.2 KabGenbHble | cBA3KN, coeduHsawwmMe wunankatop WTM-112, nogkn4yarTcs 4epes  KieMmbl
COEAVHUTENbBHbIX Pa3beMOB/ B COOTBETCTBMM C TpeboBaHusMM pencteyowmx "lMpaBun  ycTpoincTea
ANEeKTPOYyCTaHOBOK".

4{3:3 lNMoaknioyeHne BXodoB-BbIXOAOB K uHAMKaTtopy NTM-112 npon3soasaT B COOTBETCTBMM CO CXEMaMu
BHELLHWUX COEAUHEHWI, MpUBEAEHHbIX B NpUnoxeHun b.

4.3.4 Tpwn NOAKMIOYEHNUN NWHUA CBA3W K BXOOHbIM W BbIXOAHbIM KNeMMam nNpvHUManTe Mepbl Mo
YMEHbLUEHNIO BIIMAHUSA HaBEeAEHHbIX LUYMOB: UCMOMb3ylUme BXOAHble U (MNKN) BbIXOAHbIE LIyMOMoAaBnsoLme
GunbTpbl ANA MHOMKaTopa (B T.4. CeTeBble), LUymMonoAaBnswowme unbTpbl ANA nepudepuinHbiX YCTPOWCTB,
ncnonb3ynTe BHyTPEHHUE LM poBble (PUnbTPbl aHanoroBbiX BXOA0B nHAnkaTopa NTM-112.

4.3.5 He ponyckaeTtcst o6beauHsaTb B 04HOM Kabene (kryTte) uenu, no KOTopbiM NepeaarTcs aHanorosble,
UHTEpMENCHbIE CUrHaNbl U CUMbHOTOYHbIE CUTHamnbHbIE UMW CUMBHOTOYHbLIE CuMoBble uUenu. [na ymeHblleHus
HaBedEHHOro LWyMa OTAenuTe NWHUN BbICOKOTO HAaMPSHXKEHWs UMW JIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
ApyrMx nuvHui, a Takke wu3beravite napannenbHoro wunuv obliero NOAKMIOYEHUA C FIMHUAMW MUTaHUSa npu
MOAKIOYEHNMN K BbIBOAAM.
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4.3.6 HeobxoaMmoCTb 3KpaHUPOBaHWUSI Kabernen, No KOTOpbIM MepedaeTcs MHOpMauuMs, 3aBUCUT OT
ONvHbl KabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE Npoknagku kabensi. PekomeHayeTcsi MCNonb3oBaTb
nsonupyowme Tpyoku, kKaHanbl, NOTKA MU 3KPAHUPOBAHHbIE NVHUN.

4.3.7 TlpuMeHeHVWe 3KPaHMPOBAHHOW BWUTOM Napbl B  MPOMBIWMAEHHbLIX YCMOBUAX  SABMSETCS
NpeanoyTUTENbHBLIM, MOCKOMbKY obecneynmBaeT MOfyYeHWe BbICOKOrO COOTHOLUEHWS CUrHan/lWym u 3awuty oT
CUHMA3HON NMOMEXM.

4.3.8 MNopgknioyaniTe cTabunusaTopbl UMK LWyMONoAaBnsowmne GunbTpbl K nepugepuiiHeiM YCTPOUCTBAM,
reHepVpPYIOLWUM  3MEeKTPOMarHUTHble U UMMYyNbCHblE MOMEXW (B YacTHOCTW, MOTOpaM;. TpaHcdopmatopam,
corneHouaam, MarHUTHbIM KaTyLllKam 1 ApYrMM yCTPONCTBaM, UMEIOLLMM U3NyYatoLmne KOMMOHEHTbI).

4.4 Mopgknro4veHne 3NeKTPONUTaHUA MHAUKaTopa

441 BHUMAHUE!!! Tlpn NOAKMYEHUN IMEKTPONUTAHUS WHOUKATOpa ncoOnaaTh yKasaHus Mep
6e3onacHocTM pasgena 6.2 HacTosILero pykoBoAcTBa.

442 [Ona obGecnevyeHns cTtabunbHon paboTbl obopyAoBaHUA KomebaHWsA HaMpsXKEeHUs U YacToTbl
nuTaloLwen 3NeKTpoceT AOMKHBI HAXOAMTLCS B Npeaenax TexHnyecknx TpeboBanun, ykasaHHbix B pasgene 1.3, a
ANS KaXOoro CoCTaBNSAIOLWEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBMMN CAMX PYKOBOACTBaMYM No akcnnyataumn. [Mpu
HeobxoAMMOCTHN, ANA HeMnpepbiBHbIX TEXHOMOrMYeCcknx npoLeccoB, AOmkHa ObiTb MpegycMoTpeHa 3awmta oT
OTKIIOYEHMSA (MMM BbIXOAA U3 CTPOSI) CUCTEMbI NOAAYMN INEKTPONUTAHUS — YCTAHOBKON MCTOYHMKOB BecnepebonHoro
nUTaHus.

4.4.3 [Onsa wvHOoukatopa C WCNOMHEHMeM Ans NuTaHus OoT ceTu nepemeHHoro Toka 220B. [Mposopa
3NEeKTPONUTaHNs ceTu nepemeHHoro Toka 220B nogknioyaloTeshpa3eMHbiM CoeanHUTENEeM, PacronoXeHHbIM Ha
3agHen naHenun nHamkartopa.

4.4.4 YcTaHaBnvBas LUYMOMNOAABNAAOWMNA unbTp (CUTHANBHBIN NN ceTeBOK), 06A3aTENbHO YTOYHUTE ero
napameTpbl (UCMOMb3yeMOe HanpskeHue M nponyckaemble Toku). Pacnonarante wunbTp Kak MOXHO Gnvxe K
WHAMKaTOPY.

4.5 KoHdurypauma mHaukaTopa

4.5.1 Unpgukatop UTM-112 KoHUrypUpyroTCS MPU NOMOLLM NepeaHen naHenu WHAuKaTopa unu 4vepes
ranbBaHWYeckn pasgeneHHbii uHTepdeinc RS-485, (npotokon ModBus), 4To noseonsieT Takke MCNONbL30BaTb
MHOMKaTOp B KayecTBe YAaneHHOro WHgukatopa npw paboTe B COBPEeMEHHbIX CeTsX ynpasrneHuss u cbopa
NHOpMaLuK.

4.5.2 MNMapameTpbl KOHURYpauun niaunkatopa NTM-112 coxpaHaoTCs B 9HEProHe3aBUCUMON NaMATH.

4.5.3 MNporpamma koHdurypaumm nHamkatopa MTM-112 gomkHa 6bITb cOCTaBneHa 3apaHee 1 odopmIieHa
B Buge Tabnuupl (cm. npunoxenue [), 4To u3baBMT nonb3oBaTenss OT owwubok npu BBOOAE NapaMeTpoB
KOHpurypauum.

4.5.4 HasHauyeHue 3neMeHTOB nepeaHen naHenu, HasHavyeHue CBeTOAMOAHbIX MHOWKATOPOB WU KNaBuLl
npeacTaBneHo B COOTBETCTBYIOLLMX pasaenax rnasbl 3. Mopsaok KoHurypauumn n3noxeH Huxe B pasgene 4.7.

4.6 Pexxsum PABOTA

MHaukaTop nepexoanT B 3TOT PEXMM BCAKUM pas, Koraa BKAYaeTcs NnuTaHue.

M3 3T0r0 pexxvMa MOXXHO NepenTy B PEXUM KOHUIypaLmm n HacTpoex.

Bonee AetansHo pexumbl paboTbl, 3aLLUTBI U PEXUMbI KOHUIypaLmMmn onvcaHbl B nocneayowmx pasgenax
AaHHoW rnasbl. lnarpamma pexvmMoB paboTsl, 3aWwmTbl U HacTpoek nHamkatopa MTM-112 npuBegeHa Ha pucyHke
4.1.

B npouyecce pa60mb/ MOXHO OCYLWECTBIIATb MOHUTOPWHI, T.€. BU3yalibHO OTClEeXuBaTb Te€XHOJNOrm4eckne
napameTpbl. Kpome TOro, MOXHO OTCRexuBaTb Ha CBETOAMOAHBLIX WHAMKATOpPax CurHamnbl TEXHOSIOrM4ecKown
CUrHanu3auum npu NpeBbILLIEHUN BEPXHErO UMM HUXXHEro NpeaenoB OTKIIOHEHUA. Tak e C MOMOLLbIO CBETOANOAHbLIX
MHONKATOPOB MOXHO HabntogaTtb 3a COCTOSIHNEM ONCKPETHbIX BbIXOO0B.

B wngukatope NTM-112 B pexume PABOTA MoxeT ObiTb OOAHO WNM [Ba HacTpaMBaeMmblX OKHa
oTobpaxeHus (cMm. pasgen 3.8.4). CMeHa npocMaTpuBaHUA OkHa 0TO6pakeHUs OCyLLECTBNAETCS KpaTKOBPEMEHHbIM
HaxaTueMm knasuium MEHIO [O].
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MutaHue
BKJIIOMEHO

Pexum PABOTA

Pexunm
KOH®UIr'YPUPOBAHUE

PucyHok 4.1 - Juazpamma pexxumos pabomsi u HacmpoUku UHOukamopa "'TM-112

4.7 Pexxnm KoHUrypaumm n Hactpoek

e C nomoLblo 3TOTO pexuma BBOAAT napameTpbl uwngukatopa MTM-112, napameTpbl curHanusauuu
OTKINOHEHW, napameTpbl dunbTpa, napameTpbl Tuna BXoAa, napameTpbl KanubpoBku, napameTpsbl
dYyHKUMOHanNbHbIX 610KOB, NapameTpbl OKOH 0TOGpaXeHWsl, NapaMeTpbl BbIXOAO0B M CUCTEMHbIE NapameTpbl.

e Kaxgoe 3agaHHOe 3HayeHWe (dNeMeHT “'HacTPOMKM) B pexume KOHUrypauum HasbliBaeTcs
"napameTtpom".
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3HayeHWe napameTpa :
AIN1.11 gnsa 1-ro ¥ L— | 0001
yHK.6n. HopManuaauum @

n MaCLLITaGVIpOBaHVIH

napameTp
AIN1.11

PucyHok 4.2 - JQuazpamma pexxuma KOHbu2ypayuu u Hacmpoek

e [MapameTpsbl, ucnonbsyemble B nHamnkatope VTM-112, crpynnupoBaHbl B YPOBHU U NpeAcTaBrieHbl Ha
anarpamme (pUcyHok 4.2).
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4.7.1 Mepexon B peXXum KOHcuUrypaumm u HacTpoek

1. Mepexoa B pexvM KoHUrypaumm n Hactpoek ocyliecTtBnsetcs us pexuma PABOTA anutenbHbiM,
Bonee 3-x cekyHa, HaxaTnem knasuwm [O].
2. MNMocne atoro Ha aucnnen 1 BbIBOAUTCA MeHto BBoAa naponsi: «P 00».
3. C nomouwplo knasuw nporpammuposaHnd ¥ BBeCcT naponb: « P 02» n KpaTKoBpeMeHHO HaxaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBEAeH HE BEPHO — MHAUKATOP NEPenaeT B pexxuM UHOUKayuu.
Ecnu naponb BBeAeH BEPHO — MHAMKATOP NEPENOET B PEXUM KOHgu2ypauuu:

Pexnm KoHdUrypaumum oTnmyaeTcs oT pexmma UHAMKaLUM TeM, YTO B JaHHOM PEXUME 3HaYeHMs
napamMeTpoB BbIBOASTCA Ha LMUPOBOW ANCTNEN B MU2arWeM PEXNME; a Ha LIMPOBOM aucrnee
2 BbIBOASATCS CUMBOSbI: I~ 1~ LU,

4. Ha undposom avcnnee 1 nossutcs HassaHne ypoBHst KoHpurypaumnzAINT. .JLOAD«A in i»...«L oRdy.
5. Mocne BbIGOPa HYXXHOTO YPOBHS HYXKHO HaXaTb KDAaTKOBPEMEHHO Knaeuniy noateepxaeruns [O].
6. BbibpaB HeobOXoAuMBbIA MYHKT MeHio knaBuwamuvA ¥, o ns mogudumkauuvm napamerpa HeobxoauMo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [O1].
7. Ha undposom gucnnee 1 B Muzarouwem pexnMe BblBeeTCH 3HaYeHVe fapameTpa BbIOpaHHOro MyHKTa
MEHIO:
Hanpumep, «0001».

8. C nomoLubto knasuw nporpammupoBaHns A ¥, npyu Heo6xo4UMOCTU, APON3BECTU M3MEHEHNE 3HaYeHNs
BbIGPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuwy [O] — uHAMKATOp CHOBa nepelaeT B PeXuM
KOH(Mrypaumm — Ha undpoBOM AUCTINee NOSBUTCA HOMEP MPEKHEro BbIOpaHHOIo MyHKTa MEHIO.

9. C nomoLLpio Knasuww nporpamMMmmpoBaHis A ¥ yCTaHOBUTL Crnegytownii HeobxoaMmbln ANsS U3MEHeHUs
MYHKT MEHI0, U T.A4. MOKa BCe HeOOX0ANMble NapaMeTpbl Ha AaHHOM YPOBHE KOHMrypaummn He 6yayT UsMeHeHb!.

10. Ina Toro, 4ToBbl BEpHYTCS K BbIGOPY YPOBHS KOHMURYpaLWn Heobxoammo HaxaTb knasuwy [O] u
yoepxmBaTb ee bonee 3-x cekyHA.

11. Janee BbiGpaTtb crenyloLlen ypoBeHb KOHUrypauum, KOTOpbIA HY)XHO M3MEHUTb. MOBTOPUTL MYHKT
5-10. U Tak go Tex nop, noka He 6yayT n3amMeHeHbl BCE HYKHbIE YPOBHU KOHUrypaumu.

12. BbizBaTb ypoBeHb SAVE «5AuE» 1 cOXpaHWTb BCE” M3MEHEHHbIE 3HAYEHWUSI B SHEProHe3aBUCMMON
namatn. [pu coxpaHeHWM napameTpoB B 3SHEProHE3aBMCMMOW NaMsaTW BbIXOA M3 pexuma  KOoHdurypauum
OCYLLECTBMNAETCH aBTOMaTUYECKN.

13. Ecnn wusmeHeHHble napameTpbl, HE COXPAHSIOTCA B SHEProHe3aBWCMMOM NamATM (napameTpsl
COXPaHAIOTCH B ONepaTUBHON NamsATH) BbIXOA 13 Pexuma KoHUrypauum ocyLlecTBnsaeTca AnuTenbHbiM, 6onee 3-x
cekyHa, HaxaTtveM knaeuium [O] unu no MCTeYeHN BPEMEHN 2-X MUHYT.

4.7.2 BNOK KOHTPONA OWKbOoK

B cucteme BO3MOXHbI OLLMOKU TPexX TUMOB.
1) «Owubka Bxogar, Koraa BXOGHOW curHam BbIXOAWUT 3a npefensl OOMYCTMMOro AuanasoHa C
nocnegytowlen nHaukaumen Errk unn ErrHiHa gucnnee NAPAMETP

2) «Owmnbka KannbpoBKU» — NapameTpbl KanMBPOBKM BbIXOAAT 3a AOMYCTUMbIA AMaNa3oH.

KoHTponupyercs B peructpax 200 1 202 (201 n 203- gns AIN2) ana cpaBHeHUst ¢ AaHHbIMKU Tabnuupl 5.2
AN COOTBETCTBYIOLLEFO TWMNa AaTunka. BoamoxxHas npuynHa — HeBepHO NpoBeaeHa kanvbposka.

MHovkaumsi© OaHHOM OWMOKM BO3MOXHA Tonbko B pexume KOHOUTMYPALUUA. TMpu  Hanuuum
COOTBETCTBEHHOW '0LLMOKN BKNIOYaeTCs COOTBETCTBEHHbIE MHAMKATOPbl A — BepxHuW npeden curHana ALTT BHe
AonycTumoro ananasoHa, V- HkHui npeden curHana AL BHe gonyctumoro AvanasoHa.

3) «Ownbka nonb3oBaTensa» npu KanubpoBke MMeeT MeCTO Npu NonuTke 3adaTe NapameTpbl, KOTOpbie
BbIXOAAT 32 JOMNYCTUMbIAEMANa3oH AN AaHHOro Tuna BXoAHoro curHana. MoeHtuduumpyetcs coobuenne ErrC Ha
aucnnee NMNAPAMETP

CoobuieHue [ErrC kBUTUpyeTCsl NOBTOPHBIM HaxaTteM knasuium [O].

Bo3MOxHblE MPUYUHBI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBME BbIOGPAHHOIO TMNa BXOAHOIO CUrHamna yCTaHOBMEHHbIM NepeMblyKaMm;

- He NnpoBoAMnack kanubposka.
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4.7.3 HasHa4yeHue ypoBHen KOHUrypaumm

Tabnuua 4.1 - HasHayeHve 1 MHAMKaLUMs ypOBHEWN KOHUrypaLmm

HasHa4yeHune ypoBHSA HasBaHue Nupnkaumns
HacTpoiika napameTpoB NepBoro dyHKLMOHANLHOrO Brioka AINL H
HopManusaummn 1 mactTabupoBaHus 1 1
HacTpolika napameTpoB BTOPOro oyHKLMOHarbHOro 6roka AIN2 q
HOpManuaaumn n MaciuTabupoBaHus | 1 1
HacTpolika napameTpoB yHKLMOHanbHoro 6roka Ne1 FNC1 ,,— ,—] 0
HacTpolika napameTpoB yHKLUMOHanbHoro 6noka Ne2 FNC2 F ,—,
HacTpoiika napameTtpoB aHanorosoro Bbixoga AO AOT H
(Mcnonb3yeTcs Npu ycrnoBun 3akasa onuum)
HacTtpoiika napameTpoB guckpetHoro Beixoga DO1 DOT1 d D
HacTpolika napameTpoB anckpeTHoro Bbixoga DO2 DOT2 C’ D
HacTpolika napameTpoB okHa oTobpaxeHust Ne1 WND1
HacTpolika napameTpoB okHa oTobpaxeHusi Ne2 WND2
HacTpolika napameTpoB curHanusaumm ALRM

Abcuucenbl (X) onopHbIX TOYeK NuHeapusaumm curHara
noAaBaemMoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNX1
HopManu3aumm 1 macliTabupoBaHus

OpavHaTbl (Y) 0nopHbIX TOYeK NnHeapusauum curdana
noAaBaemMoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNY1
HopManu3aumm 1 maclTabupoBaHus

Abcumcebl (X) onopHbIX ToYek NuHeapusaummn curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamnbHbIN 6ok LNX2
HopManu3aumm 1 maclTabupoBaHus

OpavHaTbl (Y) onopHbIX TOYeK NMuHeapu3aunm curHana
noAaBaemMoro Ha BTOPOW (hyHKLMOHamMbHbIN Brok LNY2
HopManu3aumm 1 macltabupoBaHus
KanunbpoBka curHana nogaBaemoro Ha nepBbiv
YHKUMOHanNbHbIA Brok HopManuaauuy 1 CLI1

o T T 1 1 o

| o O S T 1 A s | O | O T

rAiraryrarhyrereireiroiarc) c

;oo (r-jo (rea 23 (3 (3|3
7

MacLuTabrpoBaHus I
Koppekuus curHana nogaBaemMoro,Ha nepsbiii

PyHKLMOHaNbHbIN 6ok HopManusawum u COR1

MacLuTabrpoBaHus

Kannbposka curHana nogaBaeMoro Ha BTOpon

YHKUMOHanbHbIV Brok HopManusaumm n CLI2 |
MacLuTabrpoBaHus

Koppekuus curHana nogaBaemoro Ha BTOpon

hyHKUMOHambHBIN Briok HopManusauuy n COR2 ,—
MacLTabnpoBaHnst

KanubpoBka aHanoroBoro Bbixoga AO CALO ,’_
O6wwue napameTpsl SYS 5
CoxpaHeHvie napameTpoB SAVE 5 LJ
3arpy3ka napameTpos LOAD L D H d

B panbHerilemM no TekCTy pykoBOACTBA MAET CCbifika Ha napameTp B Buage XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHne YPOBHA, a YY — Homep nyHKTa MeHio (pUCyHOK 4.2).
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4.7.4 Bbi6op napameTpoB
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PucyHok 4.3 - Juazpamma ebibopa napamempos Ha KaxOoM yposHe

d

e [Ina nepexoda u3 pexuma BblIbOpa YpPOBHA B pexum Bbibopa napameTpa BbIOPaHHOrO YPOBHS
HeobXxoanMo HaxaTb knasuwy [O].

e [1nsa BbIGOpa NapaMeTpoB Ha KaxaoM YpoBHe HEOOXOAMMO Ucnonb3oBaTh knasuiin [A], [V].

o [pun KaXOoOM HaxxaTuu KNaBumLL MPOUCXOAMUT Nepexo K cneaytolliemy unu npeabiayluemy napameTpy.

e [lpn HaxaTum knasunwmn [A] Ha nocrnegHem napameTpe, MPOU3OWAETANEPEXOS Ha MEpPBbIM NapameTp
(mnapameTp ¢ Homepowm 0).

e [Ins noaTeepxaeHns BbiGopa napameTpa He0BX0AMMO CHOBA HaxaTb knasuiy [O].

4.7.5 ®dukcupoBaHue HacTpoeK

e YTOObI M3MEHUTb HACTPOWKN MapaMeTpOB WIMU,YCTaHOBKU, Mosb3yviteck knasuwamu [A] wnn [V], a
3aTem HaxxmuTe knasuwy [Q]. B pesynbTtaTe HacTpoiika 6yaeT 3aduKcMpoBaHa.

o Heo6Xx0aMMo MOMHUTB, YTO PUKCALMS U3MEHEHWI MPONGXOANT TOMLKO MO HaxaTum knasuwm [O].

e Ecnn Ha ypoBHe koHMrypaumm u HacTpoeKk Obin Bbi3BaH napameTp Ans Mogudukaumm, U He
Ha)xMmanacb HVW OfHa U3 KNnaBuLL B TEYEHWE OKOJO 2-X MUHYT, nHamkaTtop nepenget B pexvum PABOTA. [laxe ecnu
napameTp 6bin MOAMMMLMPOBAH U He HaxuManach knapuwa [Q], To B Te4eHMe OKOMO 2-X MUHYT, MHAMKATOP
nepenget B pexxum PABOTA 1 uameHexune Ae bydem 3aghuKkcuposaHo.

e Heobxodumo MoMHUMB, 4TO, NOCRe NpoBeaeHUs MoaudUKauMnm HeobXoAMMO MNPOU3BECTU 3aniucb
napameTpoB (KO3(ULMEHTOB) B SHEPTOHE3ABUCUMYIO NaMsATh (CM. pasgen 4.7.6), B MPOTMBHOM criyyae BBeAeHHas!
MHbopMaLwmsl He ByaeT coxpaHeHa Npu OTKIMIOYEHUM NMUTAHUSA MHAUKATOpa.

4.7.6 Pa3pelueHune KoHuUrypmpoBaHusi nHaukatopa no cetu ModBus.
3anucb napaMeTpoB B 3HEPrOHe3aBUCMMYIO NaMATb. 3arpys3ka
napameTpoB U3 3HEPFrOHE3aBUCMMOWN NaMATH.

KoHdurypupoBanmne nHaukaTopa Nnpon3BoanTCs Kak C NepeaHer naHenu nHavkatopa, Tak u no npoToKony
ModBus (RTU). Yepes mHTepdelc, KoHUrypMpoBaHMe nNpou3BOAUTCS C MOMOLLBIO MPOrPaMMHOIo NpUIoXeHUs
MUK-koHdpurypaTtop (pacrnpocTtpaHsiercs 6ecrnnatHo) unu yepes SCADA cuctemy.

Ona Toro ‘4tobbl| u3bexars He CaHKUMOHMPOBAHHOIO M3MEHEHUs1 NnapaMeTpoB KOHdurypauum yepes
UHTEpdENC CyLLEeCTBYeT yposeHb 3awumbl OOCTYNa K peructpam KoHdwurypaumu. 3anpetuTb Mnu paspelunTb
OOCTYN K 3TUM perncTpamMm MOXHO C BEPXHErO YPOBHS, @ Takke B MEHIO KOHUrypaLmm nHavkatopa.

4.7.6.1 PaspelwieHus koHdurypupoBaHus no cetm ModBus.

PaspelueHunsa koHdurypmposaHms no cetn ModBus paspeluaeTca Ha BepxHEM ypOBHE 3anncbio B PErUCTP
16 3HaveHus «1». Ecnng atom pernctpe HaxoamTcsa «0», TO KOHUIyprpoBaHNe Ha BEPXHEM YPOBHE 3arnpeLleHo.

C nepefdHen naHenn wHAMKaTOpa paspelleHve MnporpaMMmMpoBaHMs  OCYLLECTBMSIETCS Ha YpOBHE
koHdpurypauun LOAD npu BeiGope napametpa LOAD.00=0001.

Heo6xoouMO NOMHWUTL, YTO MNOCre 3arpysku KoHdurypauum no cetu, Heobxooumo caenaTtb 3anucb
napameTpoB B 3HEPro3aBNCMMOWN NaMATH.

4.7.6.2 3anucb NnapamMeTpPoOB B 3HepProHe3aBMCUMYHO NaMATb.

3anncb NnapameTpoB B 9HEPrOHE3aBUCMMYIO NamMATb 1pou38odumMcs cnepyroLwmm obpasom:

1) nponsBecTn MoandUKaLmMo BCeEX HEOOXOAMMbIX MapameTpoB.

2) yctaHOBWTb 3HadeHne napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuwy [O].

4) na gucnnee NMNAPAMETP nosiBatca cumBonbl "Su u", ykasbliBasi 0 TOM, YTO MPOVCXOAMT onepaums
3anuncy B 3HEProHe3aBNCUMYIO NamsiThb.
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5) nocne ykasaHHbIX onepauun O6yaeT npousBedeHa 3anncb BCeEX MOOAUMULMPOBAHHbLIX NMapamMeTpoB B
3HEpProHe3aBUCUMYHO NamsTb. [locne NnpoBeAeHnsa 3anucu napameTpoB npubop nepengeT B pexum PABOTA. Mocne
3anucu napameTp SAVE.01 aBTomaTnyeckn yctaHaenmeaetcs B 0000.

4.7.6.3 3arpy3ka napamMeTpoB U3 3Hepro3aBMcCeMomn NamMsaTH.

[ns 3arpy3ku napameTpoB HAacCTPOEK Nomnb3oBaTenst Heo6XoaAMMO:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.01=0001,

2) HaxaTb knasuwy [O1],

3) Ha gucnnee NMAPAMETP nossatca cumsonsl " Ld u", ykaselBas 0 TOM, 4TO nNpoucxoauT onepaums
3arpy3ku nNonb3oBaTeNbCKMX HACTPOEK.

4) nocne ykasaHHbIX onepauuin OyaoyT 3arpyxeHbl BCe Mornb3oBaTenbCkMe HacTPOWKW:, Mocrne 3arpysku
napameTtp LOAD.01 aBTomaTnyecku yctaHaBnmeaeTtcs B 0000.

4.8 3arpy3Ka 3aBOACKMX HaCTPOEK MHAMKaTopa

Onsa 3arpy3ku napameTpoB HacCTPOWKWU MPeAnpusiTUS M3rotoButensi (yCTaHOBKa 3aBOZCKUX 3HAYEHWUN Mo-
yMonyaHuio) HeobxoamMmo:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [O1],

3) Ha aucnnee MAPAMETP noseaTtca cumsonbl "Ld F", yka3biBas 0 TOM, Y4TO MPOUCXOAMT onepauums
3arpysku 3aBOACKUX HACTPOEK.

4) nocne ykasaHHbIX onepauui ByayT 3arpyxeHbl BCe 3aBOACKME HacTpoviku. Mocne sarpysku napameTp
LOAD.02 aBTomaTunyecku yctaHaenmaaetca B 0000.

Heo6x00umo noMHUMBb:

1) YTo Mocne 3arpy3ku HacTpoek Nup HeobxoaMMOCTM HeOBXOAMMO NPOU3BECTW 3anucb napameTpoB B
3HEeproHesaBuMcMMyl0 namaTb (cMm. pasgen 4.7.6), B NpOTMBHOM, Cryyae 3arpyxeHHas wuHdopmaums He byget
CcoXpaHeHa npuv OTKIIOYEHUN NUTaAHWA NHAUKaToPa;

2) nocne 3arpy3kn 3aBOACKMX HAaCTPOEK, HACTPOWKM NOMb30oBaTeNs GyayTb NOTEPSIHY,;

3) ecnu 3anucb B NamsATb He MNPOM3BOAMMACL, TO. MOCHE BLIKIMIOYEHUS NUTaHUSA, B NamMATM OCTaHyTCA
cTapble HaCTPOMKM.

4) 3aBOACKME HACTPOMNKM MOMb30BaTENlb U3MEHNTL HE MOXET.

4.9 MNopsapok HaCTPOMKKN aHaNoroBoro/Bxoha v aHanoroBoro Boixoga

Mpu HacTpoKKke 1 NEpPecTporike C OAHOro TUNa BXOAHOMO CUrHana Ha Apyro Tun, Heo6Xo4MMO NPUBECTU B
COOTBETCTBME CrieaytoLlee:

- NapamMeTpbl MEHIO KOHUIypaLym, OTBEYaIOLLME TUMY BXOAHOMO CUrHana,

- MOJIOXKEHWS MEPEMbIYEK HA MOZYINE YHUBEPCAIbHbIX BXOAOB (YCTAHOBMEHHOM BHYTPU MHAMKATOPA).

Tunbl BXOAHBIX CUTHAMOB, U NMOJIOXKEHNS NEPEMbIYEK NpuBeAeHb! B Tabnuue 4.2.

Tabnuvua 4.2 — lNonoxeHng.nepembiHeK Ans pasHbiX TUNOB BXOAHbIX CUrHAnNoB

T MapameTp MeHIO MonoxeHue nepembiYek Ha moayrne
Mn BXOAHOrO cCUrHana
KOHdpUrypaumm yHUBepcarnbHbIX BXoA0B (pucyHok 4.4)
AnanoroBble Bxoaa Al1(JP1, J1, J3), AI2(JP2, J2, J4)
O1 0 MA o 5 MA  RBx=400 Om AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [7-8] J1(J2) [3-4], J3(J4) [5-6]
Ot 0 MA 1o 20 MA, RBx=100/0Mm AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-6] J1(J2) [3-4], J3(J4) [5-6]
Ot 4 MA 1o 20 mA, RBx=100 Om AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-6] J1(J2) [3-4], J3(J4) [5-6]
OT1 0B po 10B, RBx=25 kOM AIN1.00(AIN2.00)=0001 JP1(JP2) [2-4], [5-7] J1(J2) [3-4], J3(J4) [5-6]
Ot OmB fo 75 mB AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
Ot OmB o 200 vB AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [3-4]
OT0Bpoo2B AIN1.00(AIN2.00)=0001 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [5-6]
TCM 50M, ot muHyc 50°C go nntac 200°C AIN1.00(AIN2.00)=0003 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TCM 100M, ot muHyc 50°C go matoc 200°C AIN1.00(AIN2.00)=0004 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TCM rp.23, or.MmHyc 50°C go nntoc 180°C AIN1.00(AIN2.00)=0005 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TCI 500, Pt50, ot muHyc 50°C po nntoc AIN1.00(AIN2.00)=0006 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
650°C
TCIM 100M1,Pt100, ot MuHyc 50°C po nnioc AIN1.00(AIN2.00)=0007 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
650°C
TCI rp.21, ot MuHyc 50°C go nntoc 650°C AIN1.00(AIN2.00)=0008 JP1(JP2) [1-2], [5-7] J1(J2) [1-2], J3(J4) [3-4]
TXK (J), ot 0°C go nntoc 1100°C AIN1.00(AIN2.00)=0011 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TXK (L), ot 0°C pgo nntoc 800°C AIN1.00(AIN2.00)=0012 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN1.00(AIN2.00)=0013 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN1.00(AIN2.00)=0014 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TMMN10 (S), ot 0°C go nntoc 1600°C AIN1.00(AIN2.00)=0015 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN1.00(AIN2.00)=0016 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
)

TBP (A-1), ot 0°C g0 nntoc 2500°C AINT.00(AIN2.00)=0017 JP1(JP2) [1-2], [5-7] J1(J2) [3-4], J3(J4) [1-2]
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MpumeyvaHus.

1. MonoxeHne nepemblyek A HAaCTPOWMKM aHanoOroBbIX BXOAOB AOMKHO COOTBETCTBOBATb MOSIOXKEHUIO
nepemMblyek Ha aHarioroBOM BXOAe Ha Mnate npoueccopa, a Takke COOTBETCTBOBaTb HOMEPY napameTpa MeHIo
KOHMrypaumnm aHanoroBoro Bxoaa, OTBEYaloLLero 3a TMn BXOLHOTO curHana.

2. CmeLleHne BxogHoro curHana 4-20MA yctaHaenvBaeTcs NporpaMMHo.

3. XapakTepuCTmKu TMNOB BXOAHbIX CUrHaNoB npueeaeHsbl B pasgene 1.

4. Mopsaok kanMbpoBKM BXOOHBLIX aHANOroBbIX CUrHaNoB NpuBeaeH B pasaene 5.
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PucyHok 4.4 — [MonoxeHne nepeMblyek Ha nnaTte yHMBepcanbHbIX BXOLOB
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PucyHok 4.5 — MNonoxeHne nepemblukn JP1 Bblibopa Agnana3oHa aHamoroBoro Bbixoga Ha nnate npouecopa(onums)

Mpwv HacTpoVike 1 NEPECTPONiKe C OOHOTO TWMa BbIXOAHOIO CUrHana Ha Apyrow Tun, HeoGXoauMOo NPUBECTU
B COOTBETCTBME MOJIOXKeHUe nepembluku JP1 Ha nnaTte npouececopa (ycTaHOBREHa BHYTPU UHAMKATOPA, PUCYHOK

4.5).

Tunbl BIXOAHbLIX CUTHAMNOB, Y MOMOXEHNS NEPEMBbIYKU MPUBEAEHbLI B Tabnuvue 4.3.

Tabnuua 4.3 — lNonoxeHngnepemblykn Gns pasHbIX TUMOB BbIXOAHbLIX CUTHANOB

[lnanasoH BbIXOQHOrO curHama

MonoxeHune nepemblykn JP1
Ha nnare npoweccopa

Ot 0 MA go 5 MA, RH)< 500 Om [2-4], [7-8]
Ot 0 MA o 20 MA, RH =500 Om [2-4], [5-6]
OT 4 MA o 20.MA, RH < 500 Om [2-4], [5-6]
OT0B oo 10B, . RH 22kOm [1-2], [3-4]

MpumeyaHums.

ﬂopﬂ,um( KaﬂMGpOBKM BbIXOAHOIO'@HasioroBoro curHana npusegeH B pasgerne 5.
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5. KannbpoBka u npoBepKka UHOAUKaTopa

KannbpoBska MHAMKaTopa OCyLLEeCTBNSETCS:

e Ha 3aBopge-n3rotoButene npu Bbinycke UHAMKATOpa U3 NPOU3BOACTBA.
e [lonb3oBatenem:

- NPV CMeHe TUNa gaTyuka,

- NPV NOAroTOBKe K noBepke (kannbpoBske).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Mopsanok KanuGpoBKU BXOAOB ANSA NOAKMNIOYEHMA AAaTYMKOB..C BbIXOAHLIM CUrHarom
NOCTOSAAHHOIO TOKa

1) B pexvme koHurypauum yctaHosute napametp CLI1.00(CL12.00) " KannbpoBka HavanbHOro 3Ha4eHus
curHana nogaBaemMoro Ha nepBbli (BTOPOW) (OyHKUMOHAmbHbIA OMnoK HopmammMsauun  u, maclutabupoBaHus "
MoakniounTe k aHanorosomy Bxoay Al1 (Al2) nHamkatopa NTM-112 06pas3uoBbIi UICTOYHUK MOCTOSIHHOTO TOKa U
yCTaHOBUTE BenuuMHy curHana pasHyto 0 MA (unn 4 MA) B 3aBMCMMOCTM OT, TMna BXOQHOrO cCurHana kaHana,
cooTeeTcTBytoLy0 0% AnanasoHa.

Bo3amoxHbl ABa BapyaHTa KannbpoBku:

- pyyYHas kanmbpoBsKa ocyLlecTBnsAeTcs Haxumas knasuwm [ A] vnun [ V] ycTaHoBWTe Ha gucnnee 3HaveHue
Al B TexHn4ecknx eguHuax, coorsetcraytoee 0%. Haxatb knasuwy [Q1.

- aBTOMaTnyeckas ocyllecTensaeTca HaxmuTe knasuiy [O]. Mpu HaxaTum covetaHus knasuiu [A] + [V]
BKIMOYAETCs aBTOMaTu4yeckas kanubpoBka Hyrsi, YTO COMpoBOX@AaeTca muraHvem mHaukatopo “MIN”-“MAX”. MNpwu
mMuraHum nHamkatopoB “MIN”-“MAX” Hy>XHO nogaTb Ha BXOA CUIHAM KOTOPbI COOTBETCTBYET PEKOMEHOOBAHHOMY
Hayany wkanbl (cM.Tabn.5.1) n Haxatb codveTaHve knaBuwl [A]l +.[V]. KoadhdpumumeHT kannbpoBkM Hyns
huKCUpyeTCs aBTOMaTUYECKN.

2) B pexumMe koHdburypaumm yctaHosuTe napametp CLI1.01(CLI12.01) "KannbpoBka KOHEYHOro 3Ha4YeHus
CurHana nogaBaemoro Ha nepBbii (BTOPOK) hyHKUMOHamNbHbIA Bnok Hopmanu3sauum n macwtabmpoBaHus .

3) YcTaHoBuTE BeEnUUMHY curHana paeHyto 5 MA (unu 20 MA) B 3aBUCMMOCTW OT WCMOSMHEHWS KaHana,
cootBeTcTBytowyto 100% auanasoHa. Haxumas knasuwin [A] nnu [ V] yctaHoBuTe Ha aucnnee 3HadeHune Al1 (Al2)
B TEXHUYECKMX eanHMLax, cooTeeTcTayoleé 100%. Haxatk knasuwy [O].

4) Ina 6onee TOYHOW KanMOpOBKK KaHana NoBTOpUTE ornepaumn HECKOMbKO pas.

Heo6xodumo noMHumb, 4TO MOCHe, NpoBedeHusl KkanumbpoBkM HeobxoAMMO MPOM3BECTU 3anucb
napamMeTpoB B 39HEproHe3aBMCUMYIO MamsiTb, B MPOTUBHOM criyyae BBeAeHHas nHdopmauusi He BygeT coxpaHeHa
npy OTKINIOYEHUN NUTaAHUS UHAMKaTopPa.

3AMEYAHUA 110 OFNEPALINAM KAJIMBPOBKU

B npouecce py4Hon kannbposku He TpebyeTcs TouyHoro paBeHcTBa curHanoB 0% u 100% avanasoHa.
Hanpumep, MoXHO npoBoauTb Kannbpoeky Ans curHanoB 2% u 98% puanasoHa. BaxHo nuwb TO, 4TOOBLI NO
UMPOBOMY WHAMKATOPY YCTaHOBWTB, 3HAYEHUE, MakCUMarnbHO Gnu3koe K YyCTaHOBMEHHOMY 3Ha4YeHW0 BXOOHOrO
curHana.

[Ona noBbiWeHMs | TOYHOCTU W3MEPEeHUs BXOAHbIX aHanoroBblX CUrHamNoB [JonycKkaeTcs KanubpoBky
nNpou3BoanTL ANA BEew Lienu NpeobpasoBaHns curHana ¢ y4eTom BTOpUYHbIX NnpeobpasoBaTtenen curHanos.

Hanpumep, gma BXoAHoOW uenu: damyuk — rnpeobpaszosamesis — uUHOUKamop WTM-112 WCTOYHMK
06pasuoBoro curHana nogknioyaeTcs BMECTO AaTyvKa, a onepaums KannbpoBKn BXOAHOMO curHamna npous3BoauTcs
Ha ungukatope NTM-112.

5.1.2. Nopsiaok kKannbpoBKM BXOAO0B AN NOAKMNIOYEHUA AaTYNKOB TEPMOMETPOB CONPOTUBIEHUA
lMopsidok kanubpoeku 8xo0008 0risi MOOKMOYEHUS dam4yuKkoe mepmomempos corpomusneHusi TCM 50M:
1) B napameTtpe koHdurypauum AIN1.00(AIN2.00) ycTaHOBUTB:

Tvin paTymnka 0003

[NonoxeHwe geumMmanbHOro pasgenuTens, HKHUIA U BEPXHUIW npedent pasmMaxa Lukansl ycTaHaBnuBaeTcd
aBTOMaTMYeCKM COOTBETCTBEHHO Tabnumupl 5.1
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2) Mogknountb MarasunH conpotusneHnn MCP-63 (MCP-60M unu aHanornyHbli npubop ¢ aHanormMyHbIMm
XapaKTePUCTMKaMUN He Xyxe ykasaHHbIX) kK Bxogy Al BMecTo MoAKMoYaeMoro AaTtumka TepmonpeobpasoBaTens
COMPOTUBIIEHNS COTNMACHO CXEME BHELLHUX COEAUHEHMUI (CM. nNpunoxenue b).

3) Ha marasuHe conpoTMBNEHWI YCTAHOBUTb 3Ha4YeHWe COMpPOTMBMEHMS AN BblIOpaHHOro Tvna Aartyuka
39,22 OM, cOOTBeTCTBYIOLLEE HaYanbHOMY 3HauYeHuo. HaxaTb knasuiwy [O]. Cm. Tabnuuy 5.1.

4) B pexume koHdurypauum yctaHoBuTb napameTp CLI1.00(CLI2.00) "KanubpoBka HavanbHOro
3HayeHUns curHana nogaBaemMoro Ha nepBbid  (BTOPONW)  PyHKUMOHAnNbHbLIA  GNoK  HopManusauum u
mMacwrabupoBaHus". Haxumas knasuwn [A] wnu [V] ycraHoBuTe Ha UMGDPOBOM 4 OUCTIIEE 3HAYEHME,
COOTBeTCTBYIOlLEe TeMnepaType Hadyana Lukanbl Npu kanubposke "-50,0°C". Haxatb knasuuly [OQ].

5) B pexume koHurypauumn yctaHoButb napameTp CLI1.01(CLI2.01) " KanmbpoBka KOHEYHOFO 3HAYEHMUS
curHana nofgaBaeMoro Ha nepBbIi (BTOPON) OYHKLMOHArbHbIM 610K HOpManusauum 1 MacliTabrupoBaHus .

6) Ha marasvwHe conpoTMBREHWUI yCTAaHOBUTE KOHEYHOE 3HayeHWe COMpPOTMBAEHUS Mpu kanubposke ANs
BblIGpaHHOro Tuna gatyvka 92,77 Om.

7) Haxumas knasuwmn [A] vnmn [ V] ycTaHOBUTL Ha Auchnee 3HaYyeHWe, COOTBETCTBYIOLLEE KOHLY LUKarnbl
npu kanubposke "200,0°C". HaxaTb knasuwy [O].

8) [insa Gonee TOYHOM KanMGPOBKM KaHana NOBTOPUTE onepaLyi HECKOMNbKE pas.

5.1.3. KanubpoBka Bxoga AnsA NoAkno4vYeHUsi 4aTYMKOB TepMOMETPOB conpoTuBneHuss TCM 100M,
TCn 100n, TCN 50N

KannbpoBka Bxoaa Nnpov3BoAMTCA aHanornyHo kanubposkeexoga‘TCM 50M, 3a ucknioveHnem ycTaHOBKM
WHbIX 3HAYeHWN HayanbHOrO W KOHEYHOro 3HadeHus wkanbl Ansg TCI, HayanbHbIX WM KOHEYHbIX 3HAYeHWi
COMPOTUBIIEHNIA HA MarasnHe ConpoTUBNeHNs (cM. Tabnuiy 5.1).

5.1.4 Kanu6poBKka aHanoroBoro BxoAa afst TEpPMo3sieKTPM4ecKux npeobpasoBartenei

[nsa Tepmonap npu kanubpoBke yCTaHOBWUTL TUR Tepmonapbl. K knemmam kanubpmpyemoro aHanorosoro
BXOAa MOAKMIOYUTL KanmbpaTtop HanpskeHus, Hanpumep guddepeHumanbHbiin BonbTMeTp B1-12 nnu aHanornyHeIn
npubop C aHanorMyHblMu xapakTepuctmkamy. [lanee, kanubpoBaTb KaHanm aHanornMyHo TepmoMeTpam
COMNPOTUBIEHNS, YCTaHaBNMBas HavamnbHble W KOHEYHble 3HA4YeHWs HanpsXKeHUW, KOTopble COOTBETCTBYIOT
Ha4anbHOMY 1 KOHEYHOMY 3HAYEHMIO LLKaslbl BbIOpaHHOW Tepmonapel (CMm. Tabnuuy 5.1).

MpumeyaHne: ABTOMaTMyeckasi KOPPEKUMSt XONOAHOro cnasi gorbkHa ObiTb oTkntoveHa AIN1.07=0000.
3HauyeHVe TeMnepaTypbl B PEXUME PYHHO-KOPPEKLMN YyCTaHOBUTL Ha ypoBHe AIN1.08=000,0.
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5.1.5. Tabnuua TMNOB [aTYUKOB U peKoMeHAyeMble npeaernbl KanuépoBKU

Tabnuua 5.1. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE Npeaernbl KanubpoBKK

Koa Bxona Twn RaTK MpepenbHbie 3Ha4YeHUs
A ’ MpagupoBoyHas MpeaenbHbie UHAULUMPYEMble BXOAHOTO curHana npu
AvanasoH XapaKTepucTuka 3HAYeHMs NPy KanMbpoBke kanubposke uHANKaTopa
BXOQHOrO
n HCX MHOUKaTopa
NapameTp curHana
Hauvan. KoHeuyHoe
3HaYeHue 3HayeHue
Ot 0 MA oo 5 MA 0 MA 5 MA
Ot 0 MA po 20 MA 0.mMA 20 mA
Ot 4 MA oo 20 MA 071 0,0 % 8o 100,0 % 4'mA 20 vA
0001 OT0Boo10B JnHeHasn WUIN B YCTAHOBIIEHHbIX TEXHUYECKMX 0B 10B
OT0Bpo2B egnHnyax® 0B 2B
Ot OmMB go 75mB o,mB 75 mB
Ot OMB o 200mB 0 mB 200 mB
OT1 0 MA go 5 A KeagpaTudHas 0 MA 5 MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Ot 4 MA po 20 MA (Bxoa kanm6pyetcs Ot 0,0 % po 100,0 % 4 MA 20 A
0002 OT0B oo 10B KaK J'IVIHeI7IHbII7Iy sarem WY B YCTAHOBIEHHBIX TEXHNYECKUX 0B 10B
OoT0Bpoo2B ’ eavHuLax* 0B 2B
Ot OMB po 75mB ycTaHaBnnBsaeTCs 0 mB 75 mB
OT OMB g0 200mB_| KB3APATUNHAS wWkana) 0 mB 200 MB
0003 TCM 50M, W10=1,428 Ot muHyc 50,0 °C go.nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W490=1,428 Ot muHyc 50,0 °C go mnkoc 200,0 °C | 78,450 om 185,550 om
0005 TCM Mp.23 Ot MuHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TCHN 500, W1p0=1,391 Ot muHyc 50,0 °C go natoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Oz.muHyc.50,0.°C go nntoc 650,0 °C | 39,975 om 166,910 om
TCnN 10001, W1g0=1,391 Ot muHyc 50,0 °C o nntoc 650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, o = 0,00390 Ot MurHye.50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot MmuHyc 50,0 °C go nntoc 650,0 °C | 79,950 om 333,820 om
0008 TCnN p.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA JlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA go 20 MA | (Bxog kanmbpyetcs 0 MA 20 mA
Ot 4 MA 0o 20 MA | KaK NMHENHbIN,BaTem Ot 0,0 % go 100,0 % 4 MA 20 mA
0009 OT0B oo 10B ycTaHaBnMBaeTcsa MM B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
OT0Bpo2B NnHeapu3oBaHHasi eguHnuax 0B 2B
Ot OmMB go 75mB wKkana, cM. pasgen 0 mB 75 vB
Ot OMB o 200mMB | 5.2) 0 mB 200 mB
JlnHeapu3oBaHHas
Bxopn kanubpyetes kak
TNUHEVIHbIIA;3aTEM B ananasoHe
0010 Tepmonapa yCTaHaBnuBaeTcst [uanasoH Tepmonapbl o1 0 MB 10 75 MB
NMHeapU3oBaHHast
LKkana, CM. pasgen
5.2)
0011 (Tf)p""°”apa PRK S ki () OT 0°C a0 nmioc 1100°C OmB | 63792 wmB
0012 (Tl_e)p“""”apa XK i (L) OT 0°C fo nrioc 800°C OMB | 66,442 mB
0013 (TEe)pMO”apa TXKH | ¢k (E) OT 0°C 30 nrioc 850°C OMB | 64,922 uB
0014 (TKe)p""°”apa XA Lxa k) OT 0°C 30 nrioc 1300°C OmB | 52,410 uB
0015 %ﬁlﬁ’_l"’;%”(aé’f‘ TMM10 (S) OT 0°C Ao nnioc 1600°C OmB | 16,777 wB
0016 (TBe)pMO”apa TP 1P (B) OT 0°C Ao nnioc 1800°C OmB | 13,591 mB
0017 (T/f_ﬂ")""”apa TBP | 18P (A-1) OT 0°C 30 nrioc 2500°C OmB | 33,647 uB

5.1.6 Koppekuus nokasaHuit AaTyMka TepMOKOMMNeHcauuu

[aTtunk TepmokomneHcaumn (Bxogd TeMmnepaTypHOW KOMMEHCaLMN XONo4HOro crnasi TepMonap) yCTaHOBIeH
Ha TbIfIbHOW CTOPOHE MHAMKaTOpa.

C nomouybio napametpa SYS.14 cmellaloTcs 3HayYeHUs nonydvaemble OT Tepmonapbl. B gaHHOM MeHio
uncpoBor Aucnner nokasblBaeT 3HayeHWe TemnepaTypbl MOflyYeHHOe OT TepMonapbl, KOTOpoe npu
Heobx0aMMOCTM OTKOPPEKTMPOBATL C MOMOLLbIO KNaBuLL NporpaMMupoBaHis A Y.

Hanpumep, ecnu TemnepaTypa wusmepsiemon cpegun 40,5°C, a wHamkatop nokasbiBaet 40,8°C, 10
HeobxoanmMo 3anTn B NyHKT MeHo SYS.14 u knasuwen [ V] yMeHbLIMTL 3Ha4YeHnst TemnepaTypsl ¢ 40,8 oo 40,5.
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HaxaTb knaeuily noatsepxaeHna [O] 1 coxpaHuTb W3MEHeHMs B COOTBETCTBYIOLIMM MyHKTE MeHio (CM. pasaen
4.7.6).

5.1.7 NpoBepka NpaBUNIbLHOCTU KaNMGPOBKM aHaNoroBbixX BXOA40B *

Onsa Toro, 4Tobbl NPOBEPUTL MPABWUIBLHOCTL KaNMOPOBKM CUrHana nNogaBaemMoro Ha NepBbld UM BTOPOWA
yHKUMOHanbHbIM BNOK HOpManu3auMmM u MacwTabupoBaHusi, HeobXOoOMMO MPOYECTb C BEPXHEro YPOBHS,
nporpaMmmMHbeiM naketoM Mic-Intellect, pernctpbl kanMBpPOBOK HaYaNbHOMO N KOHYHOIO 3HaYeHWs LKanbl (CM.Tabnuuy
B.1). Mocne atoro Hago CpaBHWUTL 3HAYEHUSA STUX PETUCTPOB C 3HAYEHUAMU NpeacTaBneHHsIMn B Tabnuue 5.2 ang
COOTBETCTBYHOLLEro TMna gatuuka. Ecnu atn 3HaveHuns otnuyatotcsa 6onblue Yyem Ha 5%, 3HaUUT kanubposka Gbina
nposefeHa HeBepHO. MNpuUYMHON 3TOro MOXeT BbITb HECOOTBETCTBME NPU KanMbpoBske:

- NOJAHHOrO CMrHama Ha BXO4 M HacTPOeK MHAMKaTopa OTBeYatoLmnX 3a KanmbpoBky;

- NepeMblYeK Ha nnaTte yHMBepCcarnbHbIX BXO4OB;

- HECOOTBETCTBME NapameTpa MeHo KOH(UIypaLumm oTBeYatoLWwero Tuny BXOAHOFO CUrHaNa nepemMbliykam.

[Mocne ycTpaHeHns NpuYrHbI HENPaBUNBLHON KaNMBPOBKM HYXHO NMOBTOPHO OTKaNUBPOBaTL MHAMKATOP.

Tabnuvua 5.2 — 3HayeHus napameTpoB KanMbpoBoK

KO.CI, Tvn AaTyuka 3HaueHun napamMmeTpoB KanMﬁpOBOK 3anucaHHbIe B COOTBETCTBEHHbIe
BXo4a perwchbl

HavyanbHoe 3Ha4YeHue LKanbl KoHeyHoe 3HauyeHue WwkKanbl
0-5 MA 1957 5145
0-20 MA 1957 14714
« [ 4-20 MA 4506 14714
0001 S [0-10B 1957 14677
3 [ 0-2B 1957 14713
s | 0-75mB 1957 16193
= [70-200 mB 1959 2938
0-5 MA 1957 5145
§ 0-20 MA 1957 14714
T [4-20mA 4506 14714
0002 5 [0-10B 1957 14677
g [02B 1957 14713
5 0-75 MB 1957 16193
0-200 vB 1959 2938
0003 TCM 50M 2631 5736
0004 TCM 100M 4906 11123
0005 TCM Ip.23 2776 5787
TCM 500N 2676 10025
0006 Pt50, o = 0,00390 2678 10007
Pt50, o = 0,00392 2675 10042
TCM 100N 4998 19699
0007 Pt100, a = 0,00390 5001 19665
Pt100, o = 0,00392 4995 19734
0008 TCM p.21 2493 9254
« | 0-5mA 1957 5145
g [ 0-20 A 1957 14714
g [ 4-20 mA 4506 14714
0009 g [0-10B 1957 14677
§ [02B 1957 14713
z | 0-75MmB 1957 16193
= [ 0-200'mB 1959 2938
0011 TXK (J) 1963 14068
0012 TXK (L) 1963 14576
0013 TXKH (E) 1968 14282
0014 TXA(K) 1968 11908
0015 TAN10 (S) 1968 5150
0016 TNP (B) 1964 4541
0017 TBP (A-1) 1964 8336
[atynk TepmokomMneHcaumnm 40 800

* MpoBoAUTCH TOMNbKO TOrAa, KOraa eCTb COMHEHUS B NPABUIbHOCTU BLIMOIHEHUS Onepauuin kKannbpoBKu,
W1 NPaBUnbHOCTU RYHKLMOHUPOBAHUS UHOMKATOpA.

5.1.8. Koppekuus curHanoB All un Al2

3cnn npyu HeOBXOAMMOCTN HaM HY>XHO CKOPPEKTMpOBaTb BXOAHOW CUrHan HeobXxoauMo WUCnonb3oBaTb
cnegywowme nyHkTel MeHio Corl unu Cor2. T[lapameTtp Cor1.00(Cor2.00) naeT BO3MOXHOCTb KOPPEKTUPOBATb
camon curHan, a B napametpe Cor1.01(Cor2.01) BBOAUTCA 3HA4YeHWe KoachduumeHta koppekumun. Mpu cmeHe
napametpa Corl.00(Cor2.00) Ha skpaHe uHOMUMpyeTcs 3HadveHue PV=PV+A. [lpu cmeHe napameTpa Corl.01
(Cor2.01) Ha akpaHe nHAUUMPYeTCs 3HavYeHne A (CMeLleHne BXOAHOro curHana).

Hanpumep, ecnv ypoBeHb XUOKOCTU B eMKOCTM 9,5 MeTpPOB Mo nokasaHusiM MHAMKaTopa, a MepTBas 30Ha
ctaHoBuTb 20 cM, TO 3agaem 3HayeHue napametpa Cor1.01=00,20. Ha gucnnee 6ygeT uHAUUMpPYBaTCs 3Ha4YeHne
9,7M. KOTOPOE COOTBETCTBYET NPaBUITbHOMY YPOBHIO.
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5.2 JluHeapusaumnsa aHanoroBbix BxoaoB Al1 u Al2

®YHKUMA NUHeapusauuy nodyvMHeHa NepBOMY UM BTOPOMY (OYHKLMOHaNbHOMY GIIOKYy HopManusauuu u
MacluTabupoBaHus. JIMHeapusaums gaeT BO3MOXHOCTb MPaBUITbHOMO (PU3MYECKOTO MPEACTaBMEHUS] HENMHERHbIX
perynupyemMbix 1 ©amMmepsieMbiX NapameTpoB.

* C nomMowbro IUHeapu3ayuu MOXHO rpou3eo0ums, Hanpumep, usMepeHue emMkocmel 8 numpax, Mempax Kybuyeckux
unu Kurozspammax npodykma, 8 3ag8UCUMOCMU OM U3MEPEHHO20 8XO0HO20 CueHana ypoeHs 8 emkocmu. B uHOukamope UTM-
112 omnu4umesnbHol 0cobeHHOCMbIO ecmb mo, Ymo npu ewibope napamempa WND1.00(WND2.00)=0002 (dea okHa
omobpaxeHusi) 00HO OKHO Mbl MOXeM Hacmpoums Ha napamemp 6e3 nuHeapusayuu, komopsili 6ydem dasampb 3Ha4yeHue
ypoBHs 8 emKocmu. Bmopoe okHO Hacmpoumb Ha nuHeapu3uposaHbili napamemp (¢husuyecku O0OH@NU ma xe B8X00Hasi
8enuyuHa), komopsiti 6ydem 0agamp 3Ha4YeHUe eMKOCmU 8 numpax, Mempax Kybudyeckux unu Kunoepammax fnpodykma. Takum
o6pasom, nepeknioyeHuem knaguwiu [Q], Moxem Habrodams 3a yposHeM U 06LEMOM 8 KOHMPOAUPYEMOU eMKOCTU.

anI MHOKauun nMHeapmsmpyeMOVl BeNMYKHbI, onpegendrowmMmm napaMmeTpamMu aBniAROTCA Ha4valbHOE U
KOHe4yHOe 3Ha4eHue LKanbl (I'IpOLI,eHTHOG OTHOLWlEeHMe K Ounana3oHy Msmepeva), fonoXxedne ageunmarbHoro
pasgenntena, a TakKke 3KBUAUCTAHTHble OMOpHble TOYKU JMHeapusaunn. Kpmsaﬂ NIMHeapunsaunun unmveet
«npenomMneHnsa» B ONOPHbIX TOYKaX.

5.2.1 MNapameTpbl NMHeapu3auum

Hanpumep, napameTpbl NvHeapusaumu (OYHKUMOHAmNbLHOro /Brioka HopManusauMn MacluTabupoBaHus

crnepyoLume:
KoHgpuzaypauyus nepeozo u emopozo 6s10Ka
AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonunyecTBo y4acTkoB nuHeapusauum
AIN1.03(AIN2.03) [MonoxeHne geunMManbHOro pasgenutens Npu nHankauum
Ab6cyucchbl onopHbLIX MOYeK JITUHeapu3ayuu
LNX1.00(LNX2.00) Abcumcca HavyanbHOroi3HaqeH s (B % OT BXOOHOro curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro y4actka
LNX1.18(LNX2.18) Abcumcea 18-ro yyactka
LNX1.19(LNX2.19) Abcumcea 19-royyacTka
OpJduHambi OMOPHLIX MOYEK JITUHeapu3ayuu
LNY1.00(LNY2.00) OpauHaTa-HavasnbHOro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka
LNY1.02(LNY2.02) OppaunaTta 02-ro yyactka
LNY1 .18(LNY2.18) OpawnHaTta 18-ro yyacTka
LNY1.19(LNY2.19) OpaguHaTa 19-ro yyacTtka

5.2.2 OnpepeneHne onopHbLIX TOYEK NMHeap13auum

5.2.2.1 OnpedeneHue Koau4Yecmsa y4acmkos fiuHeapu3ayuu

Mocne .©onpeneneHus MHeobxooMMOe KOMMYECTBO YYaCTKOB mNuHeapu3auuu Heobxooumo 3agatb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). MNpeaensl namexHeHns napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 go 0019. Npwn BBoAe. 3Ha4YeHus oT 20 go 39 B napameTp AIN1.06, nepsble 20 ToYek NMHeapusaumm BBOOATCA
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TOYek Ha ypoBHE NuHeapu3aumu BTOporo 6rnoka Hopmanusauuun u
macwrabupoBaHua LNX2 1 LNY2. MNpn aTtom, AeunmanbHbii pasgenuTens (3ansaTtast) ana yposHen LNY1 n LNY?2
BepeTca C ypOBHS HACTPOWKMN r1epeo2o yHKLMOHaNbHOro 6roka Hopmanusaumm n macwrtabuposanus AIN1.03.

I Mpu wncnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapu3auun AnNs nNepBoro 6Gnoka Hopmanu3auumn u
MacLTabupoBaHus, MMHeapm3auusa BToporo 6noka Hopmanmsauum n maclutabnpoBaHms HeBO3MoXKHa!

Bbi6op Heob6xoauMMOro konmyecTBa y4acTkoB NMHeapusaumm npom3BoanTcst U3 coobpaxeHms obecneyeHms
HeOoOX0AMMOM TOYHOCTU N3MEPEHNSI.

5.2.2.2 OnpedeneHue 3Ha4YeHUl OMOpPHbIX MOYEK NuHeapusayuu

[ns Kaxgoro 3HaveHns nHauumpyemoro BxogHoro curHana Yi (B TEXHMYEeCKUX eamHuuax ot MuHyc 9999
Ao 9999 c ydyeToMm [AdeuMManbHOTO pasgenuTens) BbIYUCIUTL COOTBETCTBYHOLLYIO (DU3NYECKYD BENUYUMHY U3
COOTBETCTBYIOLMNX (PYHKUMOHAamNbHbIX (rPagMpOBOYHbIX) Tabnuu. JTO MOXHO caenaTtb Takke rpaduyvecks u3
COOTBETCTBYIOLLEN KpMBOW (MpW HEOOXOAMMOCTWM MHTEPNONMPOBaTh) M 3aA4aTb 3HAYeHVEe AN COOTBETCTBYHOLLEWN
OMOPHOW BENUYUHBI BXOAHOrO hmsuyeckoro curHana Xi (B %, ot 00,00% Ao 99,99%).
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CootBeTcTBytowme 3HaveHus Xi (B %, ot 00,00% no 99,99%) BBoAsTCA B napameTpax:

Abcuucchbl OIMOPHbLIX MOY4YeK JIuHeapu3auyuu

LNX1.00(LNX2.00) Abcuuncca HavanbHoro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcuuncca 01-ro yyactka
LNX1.02(LNX2.02) Abcuuncca 02-ro yyactka
LNX1.18(LNX2.18) Abcuucca 18-ro yyacTtka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBylolne 3HayveHuss Yi (B TexHudeckux egumHuuax ot MuHyc 9999 go 9999 c y4yeTtom
JeunmanbHOro pasgenutensi) BBOAATCS B napameTpax:

OanHaITM:I OMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OpguHaTa HavanbHOro 3HayeHus (curHan B 1éX. ed. oTMyHyc 9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) OpavHata 18-ro yuacTka
LNY1.19(LNY2.19) OpauHaTta 19-ro yyacTtka

5.2.3 Npumepbl NUHeap13aumm CUrHanoB

Mpumep 1. JlnHeapu3auus curHana, nogaBaemMoro Ha nepBbi (hyHKUMOHaNbHbIN 610K
HOpManusaumMm U MmacluTabupoBaHus, NpeacTaBreHHas rpaduyecku (KpMBown)

WHavumpyemoe 3HaveHune B PeanbHas xapaktepuctuka,
TEXHWYECKUX eanHMLax npeacraBrieHHas rpacuyecku
°C A
OppguHaTta
3-ro yuactka | 999,9
JlnHeapuso-
750,0 3-M ym. BaHHas
OpavHata Xapakre-
2-ro yyacTka ——————— 1 | puctuka
2-Myu
OppguHaTta 350,0 100%
1-ro yyacTtka BXOOHOrO
curHana
1-11 y4.
y | X
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcuucca
3HayeHue 1-ro yyacTtka 2-ro yyacTtka 3-ro yyactka
KoHgpuzsypupyembie napamempni Onsi npumepa 1:
AIN1.00 =0009 LNX1.00 = 00,00 LNY1.00 = 0000 (mHanumpyeTcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (MHguumpyetcs «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (mHguumpyetcs «750,0»)
LNX1.03 = 99,99 LNY1.03 = 9999 (mHguumpyetcs «999,9»)
Mpumep 2: JNluHeapusaumsa curHana, nogaBaemMoro Ha BTopou (pyHKUMOHanbHbIN 6rnok

HOpmanusaumm n MaClUTaGVIpOBaHVIﬂ, npeactTaBleHHan rpa.quOBquoﬁ Tabnuuen

JluHeapusauusa curHana cHUMaemoro ¢ Tepmonapsl rpagyvposku TIN68, n nogaBaemoro Ha Bxog Al yepes
HopMUpyOLWWIA NpeobpasoBaTens, Ananas3oH namepsemblx Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytowlero npeobpasosatena 0 - 14,315 mB (0 — 100%), Avana3oH BbLIXOOQHOrO CWrHana HOPMWPYHOLLEro
npeobpasoBatens 4 - 20 mA (0 — 100%).

Ons obecneyeHnss HeoGXoaMMOW TOYHOCTM K3MEpeHUst BblbMpaeM 19 y4yacTKOB fNMHeapusauun |
paccunTaHHble 3HayeHUs B % BXOAHOIO CUrHana ANs KaXOoW OMOpHOW TOYKM BBOOATCA B COOTBETCTBYHOLLMIA
napameTp KOoHdUrypauuu.


https://lizantan.com/shop/dvuhkanalnyy-mikroprocessornyy-indikator-itm-112

8-800-511-09-43

mlizantan@yandex.ru

KoHgpuesypupyembie napamempsbi O5ist npumepa 2:

AIN2.00 = 0009 Tun WwKanbl BTOPOro 6roka - NIMHeapnu3oBaHHas
AIN2.06 = 0019 KonnyectBo yyacTkoB nnuHeapusaumm
AIN2.03 = 0000, [NonoxeHwe geumMmanbHOro pasgenutens npu nHavkauum

MapameTpbl KOHUrypauum paccunTbIBalOTCS M BBOASATCSA cornacHo Tabnuupl 5.2.

Tabnuua 5.3 — PacyeT 1 BBOA4 NapameTpoB NnHeapusauum npyuMepa 2.

MapameTpbl MapameTpbl
KoHdurypauumm KOHdurypaumm
Homep 3HaueHue 3HaueHue
OnopHoW n3mepsieMoun BXOAHOro OpOduHambl ONOPHbIX Ab6cuyucchi. onopHbIx
TOYKMN Temnepartypbl, CuUrHana moyek nuHeapu3sayuu movyek JluHeapu3ayuu
°C B MB emopoz2o 6s10Ka emopo2o 6s10ka
Howmep Beodumoe Howmep Beodumoe
napamempa | 3Ha4YeHue, | napamempa | 3HaveHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2:12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2:19 1400 LNX2.19 99,99

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Hayanom kanMOPOBKM aHaMEroBOrO BbIXO4A HEOOXOAMMO MpUBECTM B COOTBETCTBYOLLEE
nonoXeHue nepemblykM Ha MoaynesyHuBepcanbHbIX BXOOOB UHAMKATOPA. TUnbl BbIXOAHbBIX CUrHAMNoOB 1 NOMnoXeHue
nepemblyek NpuBeaeHsl B Tabnuue 4.3:8 pasgene 4.9.

YpoBeHb kanMbpoBKWM aHaroroBOro Bbixoga MMmeeT Tpu napametpa. [Mapametp CALO.00 ncnonb3yetcs
ONs MHAMKauMK aHanoroBorosBbixoga B %. Ecnu nHomkatop UTM-112 HaxoguTca B PYYHOM peEXuMeE, TO B 3TOM
NyHKTE MOXHa TaKke Npou3BOAUTL UBMEHEHUSA COCTOSIHUSI aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wcnonb3yloTcs AN KanMbpoBKM HayanbHOMO U KOHEYHOro 3HayeHus
aHanorosoro BbixoAa. [opsaok KanMbpoBKku CreayoLmn:

1) Mopaknioumnte 'k aHanorosoMy Bbixody AO wuHAamkaTopa o6pasuoBbIi U3MepuTenbHbin npubop —
MuUnnMaMnepmeTp NOCTOSIHHOrO ToKa.

2) B peéxume KoHourypauun yctaHosuTe napametp CALO.01 "KanubpoBka HayanbHOrO 3Ha4YeHus
aHanorosoro Bbixoga AO".

3) Haxvmasa knaBuiim [A] wnn [V] ycTaHOBUTE BEMWUYMHY BBIXOAHOTO CWUrHana no MunnMamnepmeTpy
paBHyto 0 MA (unu 4 mA), cooTBeTcTBytoLyto 0% AuanasoHa, B 3aBUCMMOCTM OT UCTIONTHEHUS KaHana.

4) Haxatb knasuwy [O1].

5) YctanoBuThMapameTp CALO.02 "KannbpoBka KOHEYHOrO 3Ha4eHUs aHanoroeoro Bbixoga AQ"

6) Haxvmas knaBuwmn [A] vnu [V] ycTaHOBUTE BEMWYMHY BbLIXOAHOrO CUrHamna no MurnnvamnepmeTpy
paBHyto 5 MA (unu 20 MA), cooTBeTcTBYIOWYl0 100% Anana3oHa, B 3aBUCUMOCTM OT UCMOMHEHUS KaHana.

7) Haxatb knasuwy [O].

8) ns 6onee ToYHOM KanMBPOBKK kaHana LMKIMYECKN NOBTOPUTE ONepaLmio HECKOMNbKO pas.

Heobxo0umo nomMHUMB, 4TO NOCHe NPoBeAEeHNS KanMbpoBKN HEOBXOANMO NPOU3BECTM 3anNCh NapameTpoB
B 3HEProHe3aBWCUMYID MamMsTb, B MPOTMBHOM Cry4Yae BBefeHHasi WHdopMauusi He OydeT coxpaHeHa npwu
OTKIMIOYEHUN NUTaHUS MHAMKaTopa.

LIZANTAN.COM
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6. TexHU4YecKkoe obcnyXxmBaHue

6.1 O6wme ykasaHus

6.1.1 TexHu4yeckoe 0601'IY)KMBaHMe - KOMMnnekc pa60T, KOTOpbIe NpoBOAATCA nepuoanyeckm B MnjiaHOBOM
nopaake Ha paﬁOTOCI’IOCO6HOM Onoke c uenbto npeaoTBpalleHna oTkasam, npoareHuna ero cpoka CJ'Iy)K6bI 3a cyeT
BbIABTIEHNA U YCTPAHEHUA NpenoTKa3HOro COCTOAHUA ONnda nogaepXxaHna HopManbHbIX yCJ'IOBVIVI aKcnnyaTauun.

6.1.2 TexHunueckoe obcnyxuBaHue 3aknovaeTcss B nNpoBefeHWM paboT MO KOHTIPOM TEeXHUYECKOro
COCTOSIHUS U nocnegylowemMy YCTpaHEeHUIO HeJOCTaTKOB, BbISBIIEHHbIX B NPOLIECCE KOHTPOIS; ApodunakTnieckomy
06Cny>XMBaHWIO, BbINOMHAEMOMY C YCTAHOBMEHHOW NEPUOANYHOCTBI, ANTUTENBHOCTBIO U B ONPESENEHHOM MOPSIAKE;
YCTPaAHEHNIO OTKa30B, BbLIMOMHEHME KOTOPbIX BO3MOXHO CUMamy MepcoHana, BbINOMHAKWErO TeXHUYeckoe
o6GcnyxuBaHuve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeOOCTOPOXHOCTM U MpaBUNaMy 3KcnyaTauMM MoXeT cTaTb
NPUYNHON TPAaBMUPOBAHUSA NepcoHana unu noBpexaeHns oéopyaosaHus!

6.2.2 [Ona o6GecnevyeHnss Ge3onacHOro WUCNoNb3oBaHUA O0OOPYAOBAHUA HEYKOCHUTENbHO
BbINONHANTE YKa3aHWA AaHHOM rnasbi!

6.2.3 K oakcnnyatauuy uHOMKaTOpa [AOMNycKalTCcA nuua, WMEelowue paspelleHne Ans paboTbl Ha
3MeKTpoycTaHoBKax HanpsbkeHrem Ao 1000 B 1 usyurBLIME pyKOBOACTBO MO 3KCMyaTaunu B NMOSIHOM oGbeMe.

6.2.4 Okcnnyatauma WHAMKaTopa paspeluaeTcs Npyu HanuM4uu WMHCTPYKLUKM NO TexHuke 6esonacHocTw,
YyTBEPXOEHHOW MpeanpusatnemM-notpebutenem B  YCTaHOBAEHHOM. MOpsSAKe W yyuTbiBalOWEN cneumduky
NPUMEHEHNss MHAMKaTopa Ha KOHKpeTHoMm obbekTe. [Mpu akcnnyatauum Heobxogumo cobniogatb TpebosaHus
Aencteytowmx npasun MT3 n MTE ansa anekTpoyctaHoBok HanpsxeHnem Ao 1000B.

6.2.5 Bce MOHTaxHble W npodunakTMyeckme padoTbl OOMKHbI MPOBOAUTLCA NPU  OTKIHOYEHHOM
3ANEKTPONUTaHUMN.

6.2.6 3anpeluaeTca NOAKMOYaTL U OTKMNOYaTh COEAUHUTENM NPU BKITKOYEHHOM 3MEeKTPONUTaHUN.

6.2.7 TwartenbHO npousBoauTE ‘MOAKMIOYEHVE C cobniogeHveM MonspHOCTU BbiBOAOB. HenpasunbHoe
NOAKMIOYEHNE UMM NOAKMYEHVME pPa3bEMOB MpU  BKAKOYEHHOM MUTAHUM MOXET NPUBECTU K MOBPEXOEHMIO
3NEeKTPOHHBLIX KOMMOHEHTOB MHAMKATOPA.

6.2.8 He noakntovarite HelUCnonb3yemMsle BbIBOAbI.

6.2.9 MNpwn pasbopke nMHAMKaTOpPa aAns yCTpaHeHWs HeuncnpaBHOCTEW NpMBop AOMmKeH ObiTb OTKMOYEH OT
CeTW ANeKTPONUTaHUS.

6.2.10 MNpwu nsBnevYeHU MHAMKATOPA U3 KOprnyca He NPUKacanTeChb K ero 3NeKTPUYECKUM KOMMOHEHTaM 1
He noasepravite BHyTPEHHUe y3rbl U YacTu yaapam.

6.2.11 Pacnonarante nHAWKaTop Kak MOXHO Aanee OT YCTPOWCTB, FeHepupyloLwmuX BbICOKOYaCTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MaLlWHbl, Uy Npubopbl, NCMONb3YOLNE UMMYNbCHbIE
HanpsbkeHus) Bo U36exaHune c6oeB B paboTe.

6.3.Mopsaaok TeXHMYECKOro oocnyxuBaHus

6.3.1 B 3aBUCMMOCTY OT perynspHoCTU NpOBeAEeHNs1 TEXHUYECKOe OBCMyX1BaHNe AOMKHO ObITb!
a) NeproanYecKMM, KOTOPOE BbINOMHAETCSH Yepes KaneHaapHble MPOMEXYTKN BPEMEHU;

6) afanTMBHbIM, KOTOpPOE BbIMOJIHAETCA NO HeoOX0AMMOCTH, TO eCTb, B 3aBMCMMOCTM OT bakTu4eckoro
COCTOAHNA MHOMKaATopa N Hann4nAa cB0o6OaHOro O6CJ'Iy>KMBaIOU.|,eFO nepcoHana.

6.3.2 YcTaHaBnueaTCAa Takme BUAbl TEXHNYECKOro 06CnyXnsaHus:

a) TexHn4yeckoe obCcnyxmBaHWe NPy XpaHeHnu, KOTopoe 3aknioyaeTcs B NepekoHcepBaLMmn nHaukaTopa npu
OOCTWXKEHUW TNpPefenbHOro Ccpoka KOHCepBauuv BO BpeMs XpaHEeHUss B COOTBETCTBMM C  TpeboBaHuaMU
3KCMyaTaunoHHOW JOKYMEHTaUmu;
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6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TPaHCNOPTUPOBKE, KOTOPOE 3aKnk4yaeTCcAa B NoArotoBke MHAOMKATOPa K
TPaHCNOPTUPOBAHNIO, AEMOHTaXe U3 TeXHOJT0rn4eCcKoro OﬁOpy,D,OBaHVIH M ynakoBKe nepen TpaHCnopTnpoBaHUEM;

B) TEXHUYECKoe 06CnyXMBaHWe Npy 3KChnyaTauumn, KOTOpoe 3akryvaeTcs B NOArOTOBKE MHAMKATOpa nepen
BBOAOM B 3KCMnyaTauuio, B Mnpouecce ee 3Kcnfyatauum u B nNepuoaudeckon nposepke paboTocnocobHOoCTn
vHaukaTopa.

6.3.3 [llepuoguueckoe TexHMYeckoe OOCMyXMBaHWE Mpu 3JKCnnyaTauum wuHAMKaTopa YCTaHaBnmMBaeTcs
notpebutenem C y4eTOM WHTEHCMBHOCTM W YCMOBWI 3KCMiyaTauuu, HO He pexe 4YeM oauH pa3 B rog. [Ans
uwHavkatopa WTM-112 uenecoobpasHa exekBapTanbHasi MEepPUOAMYHOCTb TEXHWYECKOro, OGCINyXMBaHUS Mpu
aKcnnyaTauumn.

6.3.4 Nepuognyeckoe ob6cnyxmMBaHWe LOMKHO NPOBOANTLCH B CrieayloLem nopsake:
a) NnpoBecTy paboTbl, KOTOPbIE BLIMNOMHAKTCA MPU TEXHUHECKOM OCMOTPE;

0) NpoBepuUTbL CONPOTMBNEHNE U30NALIMM;

B) NnpoBepuTb paboTocnocobHOCTL UHAMKaTopa.

6.3.5 TexHM4yeckuit OCMOTP MWHAMKATOPa BbINOMHSETCS OOCMYXMBAKWMM MNEepCoOHanoM B CReayloLlwem
nopsiake:

a) neped Havanom CMeHbl criefyeT NPOBECTU BHELUHUIA OCMOTP uHAaukaTtopa. Ocoboe BHUMaHWe criegyet
06paTUTb Ha YNCTOTY NOBEPXHOCTU, MApPKMPOBKY M OTCYTCTBME MEXaHUYECKNX MOBPEXOEHWUNA.

6) npoBepuUTb HAAEXHOCTb KpeneHna nHgnkatTopa,

B) npoBepuTtb TexXHUYEeCKoe COCTOoAHME MnpoBOOOB (Ka6enel71) Ha UEeNoCTHOCTb U 3alUleHHOCTb OT
MEXaHNYECKNX MOBPEXAEHNN.
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7. XpaHeHue 1 TpaHCcnopTupoBaHue

7.1 YcnoBuA XpaHeHus uHagmkartopa
7.1.1 Cpok XxpaHeHus1 B NOTpPeOMTENbCKON Tape - He MeHblue 1 roga.

7.1.2 VHAMKaTop [AOMKHO XPaHWUTLCS B CYXOM W BEHTUIMPYEMOM MOMELLEHUU Mpu Temnepatype
okpyxatowiero Bosgyxa oT muHyc 40°C pgo nmoc 70°C mn oTtHocuTenbHom BriaxHoctn oT 30 go 80% (6es
KoHAaeHcauuu Bnaru). laHHble TpeboBaHWA ABNAIOTCS peKoMeHOYyEeMbIMMU.

7.1.3 Bo3gyx B NOMELlEHUW He [OOSDKEH copepXaTtb Mbiiv U NPUMECKH arpecCuMBHBIX MapoB W rasos,
BblI3bIBAOLWNX KOPPO3Uto (B YaCTHOCTW: ra3oB, cogepXxalnx CepHUCTble coeanHeHna nnu aMMVIaK).

7.1.4 B npouecce XpaHeHUVM WX 3KCNnyaTauum He Krnagute TSXenble nNpeAMeTbl Ha WHAMKAToOp U He
noasepravite €ero HUKakoMy MexaHW4YeCcKOMYy BO3OEWCTBUIO, TaK KaK YCTPOMCTBOMOXET AedopmupoBaTbCs WU
noBpeauTbCs.

7.2 Tpe6oBaHUsA K TpPaHCMOPTMPOBAHUIO UHOAUKATOPA U YCITOBMS, NPU KOTOPbIX
OHO AOJIKHO OCYLUEeCTBNATLCSA

7.2.1 TpaHcnopTMpoBaHWe WHAMKaTOpa B YNaKOBKE NPeAnpUSTUS-M3rOTOBUTENSI OCYLLECTBISIETCA BCEMM
BMOaMW TPaHCMOPTa B KPbITbIX TPAHCMNOPTHBLIX CPEACTBaX. TpaHCNoOpTMPOBaHNE caMoneTaMmn AOKHA BbIMOMHATLCS
TOSbKO B OTanMBaeMbIX repMeTU3MpPOBaHHbIX OTCEKAX.

7.2.2 VlHoukaTop OOIMKEH TPaHCMopTUPOBaTbCA B KIUMAaTUYECKUX, YCIOBUSIX, KOTOPblE COOTBETCTBYHOT
ycrnoBusiM xpaHenust 5 cornacHo FOCT 15150, Ho npu gaBnexHun He Hwke 35,6 klMa n TemnepaType He HMKe MUHYC
40 °C unu B ycnoBusix 3 Npu MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems rpy30-pasrpy3oyHbix paboT u TpaHCMOPTMPOBAHUN 3anakoBaHHbLIN UHAUKATOP He AOIMKEH
noaBepratbCs peskum ygapam U BAMSHWIO  aTMOCHEpHbIX ocagkoB. Cnocob pasMelleHus Ha TPaHCNOPTHOM
cpeacTBe AOMKEH UCKIoYaTh nepemeLleHme niankatopa.

7.2.4 Tepepn pacnakoBbiBaHNMEM MOCIE TPAHCNOPTUPOBaHWA NPW OTpULaTENbHON TemnepaType UHAnMKaTop
Heo6Xx0aMMO BblAepPXKaTb B TedeHne 3 yacoB B ycrioBusix xpaHeHusi 1 cornacHo FOCT 15150.

8. NapaHTn nsroroBuTens

8.1 MNpoussoanTens rapaHTUPYET COOTBETCTBUE MHAMKATOPa TEXHUYECKMM ycrnosuam TY Y 33.2-13647695-
004-2003. lMpu He cobniogeHun nNoTpebuTtenem TpeboOBaHWI YCMOBUIA TPAHCNOPTMPOBAHMUS, XpPaHEeHUsl, MOHTaxa,
Hanagky u aKcnnyataumn, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, MOTpebuTenb nuliaeTcs npasa Ha rapaHTuio.

8.2 lapaHTUiHBIA CPOK\ SKcnnyaTtaumm - 5 neTt co OHA OTrpy3kM wuHAukatopa. [apaHTUMHBIN CPOK
aKkcnnyataumMm msgenvi, KoTopble NOCTaBNATCA Ha 3KCnopT - 18 mecsueB cO OHS NpocrnedoBaHus UX yepes
rocyfapCcTBEHHYIO rpaHnuy YKpauHbl.

8.3 Mo goroBopeHHOCTU/C NOTpebuTenem npeanpusTUe-U3roToBUTENb OCYLLIECTBIISIET NocrnerapaHTUnHoe
TEXHUYECKOEe OBCRY)KMBaAHWE, TEXHUYECKYIO MOOLEPXKKY M TEXHUYECKME KOHCynbTauuMu Mo BCEM BUAaM CBOEW
NpoayKuum.


https://lizantan.com/shop/dvuhkanalnyy-mikroprocessornyy-indikator-itm-112

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM

NMPUNOXEHUA

NMpunoxeHune A. NabapuTHble U NpucoeaUHUTENbHLbIE
pa3mepbl UTM-112

Pasmepbi yugpoebix uHOUKamMopos: MAPAMETP

N’
ITM-112 .
-

‘ 8

LS o L]

- -t L
wr® [APAMETE i
(545 19O
MEHN

AOMIKPON

4,5
PucyHok A.1 — BrewHul eud uHOukamopaATM-112
Bud Bud Bud
c3adu c6oky crnepedu
I — IE 45

A

A

162 max

170 max (MOHmMaxxHasi 2iy6uHa)

PekomeHdyemass monwuHa wuma om 1 00 5 mm.

PucyHoK A.2 - abapumHsbie pa3mepbl

[lpu pa3denbHol ycmaHoekKe:

! 150 min

100 min|

_____ R I 45 106

PucyHok A.3 - Pasmemka omeepcmutl Ha wjume
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MpunoxeHue b. MNMogknioyeHne nHaukatTopa. Cxemsbl
BHELWHUX coeaANHEeHNA

AHanorosble
Bxoaa AIN1, AIN2
RTD RTD
TCMITCN
Tepmonapa

Tok

Mutanue |
xi_ 24V -
RilE R ER
—_— aluls
¥ D e

Hanoroeble
ona AIN1, AIN2

Egéﬁﬁaﬁﬁ

Do1 DO2 “RuT
[OvckpeTHbie Boixoas! AHANOTOBbIA
DO1, DO2 BbiXogQ

6) ucnonHeHus Ha ~220B

PucyHok B.1 lNodknovyeHue sHewHUx yerned K uHoukamopy NTM-112
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B.1 Moakno4yeHne ANCKPETHLIX Harpy3okK

Teepporte-
neHoe
pene

TpaHau-
cTop

Pene

TeepgoTe-
nNbHOE
pene

PucyHok b.2 - lNodknoyeHue uHOYKmMUBHBIX Ha2py30K K uHOukamopy NTM-112

lMpumeyaHusi.

Mpu nogknioYeHUn WHAYKTMBHBIX Harpy3ok (peme, nycKaTenu, KOHTaKTopbl, COMeHoMAabl M T.M.) K
OUCKPETHBLIM TPaH3UCTOPHbLIM BbIXOAaM KOHTpOJiepa BO nsbexaHne Bbixoda U3 CTPOS BbIXOOHOMO TpaH3ncTopa ms-
3a 6onblWOro TOKa CaMOWHAYKUMM napannenbHo  Harpyske - (ebMoTke pene) Heobxooumo ycTaHaBnuBaTb
G6rokmpytowmii anoa VD — cM. cxeMy noakntoveHus. BHeWRnid.Auoa yCTaHaBNMBaTh Ha KaX40M KaHarne, kK KoTOpomy
noaKnyeHa MHAYKTMBHAs Harpyska.

Tun yctaHaBnusaemoro auoga KO209; KO258,,AN4004...1N4007 vnu aHanorvyHbl, paccyMTaHHbIN Ha
obpaTHoe HanpsikeHne 100B, npsamoni Tok 0,5A.

PekomeHaauum no noaknoyYeHUo VIHHyKTMBHOﬁ Harpys3ku ansa mexaHu4eckoro perne.

roe, R1 pesnctop MJIT-1-39 OM-5%;
C1KoHaeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH NHOYKTUBHAaA Harpyska.
PucyHok Bb.3 - Cxema noOkmntodeHus1 UHOYKmMUBHOU Hazpy3Ku Orisi MexaHuU4eckozo perne

MpumeyvaHus.
1. Ha pwucyHke B.3 ycnoBHO noKasaHO pacronoXeHWe W HasHayeHue 3aMbIKaloWUX KOHTaKTOB
MexaHu4eckoro perne kaHana DO1.
2. MakcvmMarnbHO JoNyCTUMOE HanpshKeHne N MakCcumanbHO JOMYCTUMBIN TOK:
- 0o 250B (8A) nepemMeHHOro Toka npu pe3vcTUBHON Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka npu UHAYKTMBHOM Harpy3ke (cosg=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocToAHHOIO Toka Npu pe3MCTUBHON Harpyske.
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B.2 Cxema nogkntoyeHus nitepdenca RS-485

MpeobpasoBaTtenb nHTepencos
BlrN-485 (RS232/485), nnn
BlMnN-52 (USB/RS485)

PO ACOALD y L no 1200m
R1
45 A+ RS485

— rR2[T
= = d, . -
| [— B-

Lo

RGND'|
A+ B- A+ B- A+ B-| lo 32 npubopos | A+ B A+ B-
RS232 vnn USB 01 02 03 30 31
UTM-112 UTM-111B UTM-110 MTP-8 MUK-21

PucyHok B.4 - OpaaHusayus uHmepgpelicHol c8s3u Mexdy KOMIABIOMEPOM U UHOUKamopamu unu
KoHmporsnnepamu

1. K komnbioTepy MOXeT OblTb nogknoyeHo 4o 32 6rnokoB WMWK, KOHTPONNEpOoB, BkMoYas npeobpasoBaTtenb
nHtepdericos brNiN-485 (Brin-52).

2. O6wasa anvHa kabenbHOM NMHUK CBA3W He AO0MKHa npesbiwatb 1200M. 3aBMCMMOCTb MakcMMarbHOMN

ONVHBI NMHKMK €BA3n cMm. Tab. 1.3.4

B kavecTtBe kabenbHOM NMHUM CBA3U NPEANQYTUTENBHO UCMONb30BaTh IKPAHNPOBAHHYIO BUTYIO Napy.

[OnvHa oTBeTBNEHWU L, AoMmKHaA ObiTb Kak MOXXHO MEHBLLEN.

K wHTepdencHbiM Bxogam npubopoB, pacNoNOXEHHbIX B KpamHUX TOYKaX COEOUHUTENbHOW IUHWMK,

HeoOXoAMMO NOAKMYUTL OBa TEpMUHanbHbLIX pe3uctopa conpotueneHvem 120 Om (R1 n R2).

MoaknioyeHne pe3ncTopoB K nHAMKatopam unu kouTponnepam NeNe 01 — 30 He TpebyeTcs. MogknioyeHne

TepMuHanbHbIX pes3nctopoB B 6rnoke npeobpasosanusa nHtepdencos bIMN-485 (BIMN-52) cmotpute B PO

Ha Bl-485 (Br1A-52). MNoaknioYeHne TepMUHanbHUX pe3ncTopoB B mHaukaTopax UTM-112 cmoTpute

ok w

pucyHok B.5.
Pa3bem-knemma X3 JInHus cBasu
(akpaHupoBaHHas BUTas napa)
— [ —
MpuemonepeparTymk OGT }
RS-485 e 038 F] B ‘

1200m  XP2

o
1 Mogknioyenve |

1
TepMUHarbHOro :

L _ beaucTopa _

PucyHok B.5 - PekomeHOyemasi cxemMa nodkoyeHusi uHmepgpetica RS-485 ¢ nomouibto pasbemos-Kriemm,
Komopble ycmaHasueatomesi Ha mblfibHOU CMOpPoHe UHOUKamopa
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MpumMeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBMTENU NpueMo-NepeaaTyMkoB, NpuUcoeauHEHHbIe K OfHOW oblier nepepatollein NUHUN,
[OOIKHbI COrMacoBbIBATLCA TOMLKO B ABYX KpaliHUX Toukax. [rnvHa oTBeTBeHM OOMKHA ObiTh Kak MOXHO MeHbLLE.

2. HeobxoamMmocTb 3KkpaHUpoBaHWUs kabenew, No KOTOpbIM NepedaeTcs MHPOPMALUsS, 3aBUCUT OT ANUHbI
kabenbHbIX CBA3EN U OT YPOBHS NMOMEX B 30He NMpoKnajky kabens.

3. lNMprMeHeHne aKpaHNPOBaHHOW BUTOW Napbl B MPOMbILLIIEHHbIX YCITOBUAX ABSETCA NPeanoYTUTENbHbIM,
MOCKOJ1bKY 3TO obecneunBaeT nony4yeHne BbICOKOIro COOTHOLLEHNA CVIFHaJ'I/LuyM M 3aWKUTY OT CMHA3HON MOMEXM.

4. Tlepembidka XP2 npegHasHayeHa pAnNd  MOOKMIOYEHUMS TepMmuHanbHoro pesuctopa (120 Owm),
YCTaAHOBMNEHHOrO Ha nnaTte npoueccopa BHYTPU uHAuKatopa. 3amkHyToe cocTosHne XP2 coorBeTcTBYET
NoAKMYEHHOMY TEPMUHANBbHOMY Pe3nCTOopY.
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NMpunoxeHne B. KOMMyHMKaunoHHbIe hyHKUUN

MwukponpoueccopHbii uHankatop NTM-112 obecneumBaeT BbINOMHEHNE KOMMYHUKALUMOHHON hyHKLMM NO
uHtepdercy RS-485, no3sonsioLlen KOHTPONMPOBaTb U MOAUMULIMPOBATL €ro NapamMeTpbl NPU NOMOLLY BHELLHErO
yCTponcTBa (KOMMNbioTEPa, MUKPOMPOLIECCOPHON CUCTEMBI YNIPaBMNEHNS).

MHTepdpeiic npegHasHayeH Ans KOHMUIypMpoBaHMS MHAOMKATOpa, ANs WUCMNONb30BaHMS B KayecTBe
yAaneHHoro ycTponcTaa npy paboTe B COBPEMEHHbIX CETSIX yNpaBneHust u cbopa nHopmaumu (npuemMa-nepesaym
KoMaHz 1 gaHHbix), SCADA cuctemax 1 T.M.

MpoTokonom cBsian no uHTepdeiicy RS-485 sensietcss npotokon Modbus pexvum RTU (Remote Terminal
Unit).

[nsa paboTbl HEOBXOAMMO HaCTPOUTb KOMMYHUKALIMOHHBIE XapakTepucTuku mHgukatoparTM-112 takum
o6pasom, 4TOObI OHM coBMaganu C HacTpolkamu obmeHa AaHHbiMM OBM BepxHero ypoBHS. XapaKTepuCTUKU
ceTeBoro obmeHa HacTpavBatoTcsl B napameTpax SYS.00...SYS.02.

[MporpammHo gocTynHble perncTpbl uHAnkaTopa NTM-112 npuBeaeHs! B Tabnuue B.1 pasaena B.1.

HocTtyn k pernctpam onepatusHoro ynpasneHus No 0-16 paspeLueRnocTOSHHO:

HocTtyn k pernctpam nporpammupoBaHus u KoHdurypauun No18-210 paspeluaeTtcd B criyyae yCTaHOBKU
«1» B pernctp paspelleHns nporpammmpoBaHus No16, 3HayeHne KOTOpPOro MOXHO W3MEHUTb Kak C nepegHen

naHenu unaukatopa NTM-112, Tak n ¢ 3BM.

KonnuecTBo 3anpaluvBaemblX perucTpoB He AOMKHO mpeBbiwatb 16. Ecnu B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, To nugukatop NTM-112 B oTBETE OrpaHMYMBaIOT MX KOAMYECTBO A0 NepBbIX 16-TM perncTpos.

Ona oGecneyeHnss MMHMManNbHOrO BpeEMEHW OTKMUKa Ha 3anpoc oT OBM B wmHaoukaTope cyuiecTtByeT
napameTtp — SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX Taktax nHaukatopa 1 Takt = 250 mkc». MnHumansHo
BO3MOXHbI€ TaM-ayTbl ANA pasfnYHbIX CKOPOCTEN CreayoLwme:

Tanm-ayr,
Bpems nepenauv
CkopocTb, 6ut/c Kagpa 3anpoca, B CMCTeM_HHx TaxkTax
el 1 TaKkT = 250 MKC
(Time out [C-T-])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepegauv kagpa 3anpoca - naketa u3 8-mu 6anT onpeaenseTcs COOTHOLLEHUEM
(roe: oguH nepegaBaembivi 6anT = 1 ctapt 6ut+ 8 6MT + 1cTon 6uT = 10 6UT):

(10 ouT * 8 6anT + 7 6MT)
Tnepegaun = 1000 * , MCeK
V 6uTt/cek

Ecnn Habniopgatotca yacTtele cbou npu nepefaye AaHHbIX OT MHAMKATOpPa, TO HEOOXOAMMO YBENUYUTb
3Ha4yeHue ero TarmM-ayTa, HO Npu 3TOM Yy4ecCTb, YTO HEOOXOOUMO YBENUYUTL BPEMS MOBTOPHOrO 3anpoca ot OBM,
T.K. BCerga BpeMsi MOBTOPHOTIO 3anpoca A0SMKHO ObiTb 6onblue Tanm-ayTa uHankKaTopa.
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PucyHok B.1 - BpeMeHHble guarpaMmbl ynpasreHus-nepegadern mnpvemMom 6roka nitepgeicos bIiA-485
(BNiN-52)

Taelayt — 3adepxka Ha aBToMaTmdeckoe nepeknodeHne BlN-485 (BlMNW-52) Ha npvem padHbiX. OHa
COCTaBMnsieT Bpems nepegayun ogHoro banta;

Tdelay2 — BHYTPEHHEE Bpems, Yepes koTopoe NTM-112 otBeTnT;

Taelays — 3afiepKKa Ha nNepegady nocnegHero 6antams bydepa B NuHUIO;

Troneit — MUHUMarnbHOe BpeMsl OTBETA,

B.1 UHTepdenncHbIn o6meH: Tun yetponcTBa — Slave/Master

B nHgukaTope NTM-112 nmeetcsa BOSMOXHOCTb MHTEPENCHOrO BBOAA.

MpoTokonom cesA3n no nHtepdency RS-485 cnyxut npotokon Modbus pexum RTU.

Mpu uHTEepdericHomM BBOAE, M3MEPSIEMOrO napameTpa HaCcTOMKM MOAYNs Hopmanusaumm u unbTpoB He
MMEIOT CMbICNA, Tak Kak curHan no nHTepdency nepegaeTcs cpasy B Moayrnb MaclitabupoBaHus curHana.

B cetu nngukatop MTM-112 MOXET. BbiCTynaTth kak Slave, Tak u Master. Npwu BbiGope Tvna yctpoincTtea Slave
(CeteBont Tmn yctporictea SYS:04-0000) npubop oTBeyaeT Ha 3anpocbl Beayulero yctponcTtea (MK, naHenu
onepartopa, KoHTponnepa). Pexum Slave ucnonb3yeTca Ans KoHdurypauumn mHaukatopa c K (nporpamma MUK-
KoHdpurypatop), c6opa gaHHbiX Ha'llK (Scada-cuctemsbl), peructpaTopbl U NaHenu onepartopa, a Takke nepegayu
OaHHbIX B Apyrne ycTpoucTea (KOHTponnepbl) cetu. Npy NOMOLUM BHELIHEro yCTPOMCTBA MOXHO 3aJaBaTb 3HA4YeHue
aHanoroBbIX BXOOB, /A@HamNOoroBbiX U OUCKPETHbIX BbIxoAoB. [py ceTeBom ob6meHe B pexume Slave csetogmop UHT
MuraeT kaxabiv pas{ korga UTM-112 gaet oTBET Ha NPUCTIAHHLIN eMy 3anpoc.

Mpun nHTEpdENCHOM BBOAE MOXHO 3aiaBaTb 3HAYEHWE:

- aHanoroBbix BXxogoB (AIN1.00=0000, AIN2.00=0000), wcnonb3yetcs Ans wHAukaumu, obpaboTku,
npeobpas3oBaHnsa TEXHOOOMMYECKOro napameTpa Mnorny4yaeMoro no MHTepdency OT BHELUHUX YCTPOWCTB WX ANS
BbINOMHEHUA MaTeMaTnYeckux yHKUun(cm. p. 3.8.2);

- AaHanorosoro Bbixoga (AOT.00=0000), ucnonb3yetcs ANs ynpaBneHWs aHanoroBblM WCMOMHUTENbHBLIM
MeXaHU3MOM MO MHTePENCy OT BHELLHNX YCTPONCTB;

- aunckpetHbiX Bbixogos (DOT1.00=0000, DOT2.00=0000), vcnonb3dyeTca ONS ynpaBneHUs WMMMyNbCHbIM
UCMONMHUTENBHBIM MEXaHWU3MOM UITN TEXHOIOMMYECKOW CUrHanu3aumuei no uHTepdency oT BHELLHUX YCTPONCTB.

Mpu nHTepdeicHom BBOAE, HEOOXOAMMO NPaBUIBLHO YKasaTb HOMEpP perncrpa Afis COOTBETCTBYHLLErO Bxoda unm
BbixoAa (Tabnuua B.1).

Mpu BbIGOPE TMNa ceTeBoro yctpoicTBa Master (SYS.04 = [0001]) uHamkatop MTM-112 gaet 3anpochl
OAHOMY UNN ABYM YCTPOWUCTBaM B CETU U NPUHUMAET OT HUX OTBET C AaHHbLIMW, KOTOPbIE 3anMCbIBalOTCA B NEPBbIN
(nepBbIN M BTOPOW COOTBETCTBEHHO) (PyHKLUMOHanbHbIM 60K HOpManusaumm 1 maclTabupoBaHus 1 BbIBOOATCSA Ha
avcrinen UTM-112. [daHHbI TMN YyCTPOWCTBA WMCMONb3yeTcs ANA MHAMKALUMW 3HAYEeHWW, NOMyYeHHbIX OT ApYyrnx
YCTPOWCTB (OaT4YNKOB, PEryNATOPOB, KOHTPOSNIEPOB, CYETYNKOB 1 T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.

HacTpoiika napameTpoB nHTepdencHoro obmeHa ocylecTenseTcs Ha ypoBHe SYS.

- Mapamemp 00—02 — cTaHOapTHbIE HACTPOWKU ceTu (agpec YyCTPOMCTBa, CKOPOCTb OOMeHa 1 Tanm-ayT).
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- MNMapamemp 05 3apaeT ceTeBON TUN UHAMKATOpa. ATOT NapaMeTp KOHMUrypupyeTcs TONbKO C nepenHen
naHenu. Mpu BbiGope Tvna Master goctyn k nHgmkatopy ¢ 9BM, B ToM uncne ¢ nporpammbl MUK-KoHdurypaTop,
HEBO3MOXEH.

- B napamempax 06, 07 3apalTcsa nepuog onpoca u Tanm-ayT OTBETa COOTBETCTBEHHO. [lepuoa onpoca
3apaetcs B npegenax 10-10000 mc. MNpu HopmarnbHoM paboTe 3a BpeMs 9TOro nepuoga MHAMKaTOp OOMMKEH ycneTb
nepefatb 3anpoc M NPUHATL OTBET (pUCyHOK B.2.a). Mo ncteveHnn BpemMeHu nepuogy uaeT Cneaylowmn 3anpoc.
Takvum obpasom, kaxabln nepmod NTM-112 6yaeT nonyyaTtb AaHHblE OT 3anpalunBaemoro nHgukaTtopa. Ecnu xe 3a
Bpems nepuopa onpoca OTBET He MPUXOAUT, MOCbINKa CneayroLwwero 3anpoca oXuaaeTcs A0 UCTEYEHUS BPEMEHMU
Tanm-ayTa oTBeTa. Ecnv oTBeT npuaeT 4O OKOHYaHWs TavM-ayTa, TO cpasy Mnocrne ero nonyyeHne OyaeT otnpaBneH
cnepytowmn 3anpoc (pucyHok B.2.6). Ecnm oTBeTa He OyaeT A0 OKOHYaHWs TammayTa, Torga OyaeT cnepyrowmn
3anpoc (pucyHok B.2.B), n npu atom cBetogunon IHT GyneT ropeTb 4O MOMeHTa nonyyeHus otBeTa. lMocne natu
TaliM-ayTOB C HEMOMY4YeHHLIM OTBETOM Ha Aucrnnee byaeT BbiBeAeHO cooblueHne 06 owmnbke (pucyHok B.3).

Banpoc Banpoc Banpoc
ot UTM-112 ot UTM-112 ot UTM-112
et )
—
t

Mepuog onpoca t fepron onpoca t

KE
ot UTM-112

Banpoc
ot UTM-112

3anpoc

Oreer

Nepwon onpoca

Taim-ayT oTeera Tahm-ayT oreera Tanm-ayT oreeta

a 6 B

PucyHok B.2 - BpeMeHHble gnarpammel npuema-nepefayv ganHHeix UTM-112 B pexxume MASTER

I'IAPAMETP; ITV-112
BEHEE:

NAPAMETP 2

E S _ ©

3HAY. 3HAM.

PucyHok B.3 — Coobuienune. o6 owmnbke

Mpun pabote UTM-112 B pexxume MASTER ceetopuopn IHT 3aropuTcsa npy oTnpaBke 3anpoca U racHeT npu
nony4yeHun oTeeTa.

B napamempe 08 u 11 3apatTcs CeTeBble afpeca COOTBETCTBEHHO MEPBOro M BTOPOro OnpallnBaemoro
ycTpouncTBa. Enu onpawmBaTth HY>XHO TOMBKO OAHO YETPOWCTBO, TOr4a ero agpec ykasbiBaetcs B napameTtpe 08, a B
11 BbicTaBnsietcs 0.

3HayeHve nomnyyeHHble NO CeTW € MEPBOro YCTPOMCTBA NepefarTcs Ha nepBbli PYHKUMOHAmMbHBIA 6ok
HopManusauum 1M MaclTabvpoBaHus, a 3HAYEHUA OT BTOPOro YCTPOMCTBA - HA BTOPOW (OYHKUMOHAaNbHbLIA Ornok
HopManusauum u macLuTabupoBaHUs.

[na npaBunbHOW MHOMKALUMN NapaMeTpoB C CETU HeoOXoAMMO B MapameTpe MeHi « Tun aHanoroBoro
‘ curHana» AIN1.000u, AIN2.00 BbicTaButb 3HayeHne «0000 — uHTepdeWCHbIN BBOA», a Takke B
napametpe «Konudectso okoH»WND1.00 1 WND2.00 seicTaBuTb 3HaveHne 0001 — 1 okHo unun 0002 —
2 okHa. lMpu Bbibope 3HaueHusa 0000 — «ogHokaHanbHbI UTM» nHgukauma nposoantca He byaeT!

-

B napamempax 09 u 12 3agatotcs HOMepa perncTpoB Ans CHMTbIBaeMbIX NapameTpos. [ins nepson rpynmsl
KOHTponnepoB (KOHUrypupyeMbIx. MHOMKATOPOB) HOMepa perncTtpoB BbibupalTca ¢ Tabnuy nporpamMHO
OOCTYMHBbIX PEMMCTPOB Ha COOTBETCTBYIOLIMNIA MHAMKATOP, @ ANA BTOPOM rpynmnbl (MporpaMMypyemble KOHTPOrephbl)
— paccyMTbIBaOTCSIC MOMOLLBIO KarnbKynsTopa perucTpoB B cpefe pa3paboTku nporpaMmmbl Anbda.

B napamempax 10 u 13 ykasbiBatotca Tunum ganHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpalmBaemMbix napamerpoB. Ecnu 3anpawveaembivi napametp mmeet dopmaTt LONG, 1o ecTb coctout ¢ OByx
pernctpoB ModBus, Toraa B napamempe 09 unu 12 ykasblBaeTCs TONbKO NePBbIN PErncTp.

[ns dopmara 3anpawmBaembix AaHHbIXx FLOAT ecTb Tpu BapmaHTa 3agayun peructpos.

1. KoHTtponmepbl nepBow rpynmnbl, KOTopble MMelT dopmaT AaHHbix FLOAT, ucnonb3yloT cTaHgapTHoe
npegctaenexHve atoro gopmMata. [ins Toro, 4tobbl NpountaTe AaHHbIE C 3TUX KOHTPOMMEPOB HYXHO
yKka3aTb HOMEp NepBOro perucTpa u Boldopatb opmMaT AaHHbix FLOAT.

2. KoHTponnepbl BTOpoOW rpynnbl (TUMNbl AaHHBIX OonucaHbl B Tabnuue 2.2 BO BTOPOW YacTu pyKoBOACTBA
no aKcnnyaTaumMum Ha KoHTpomnepbl) umetoT dopmaT ganHbix INT, SWAP-LONG n SWAP-FLOAT
(SWAP ykasbiBaeT Ha obpaTHyl0 nocneaoBaTenbHOCTbL perncTpos). Mo aTomy, Ans YTeHUs OaHHbIX C
STOW rpynnbl  KOHTPOMNMEpOB YyKasbiBaeTcsa afpec peructpa (paccyvTbiBaeTCd C  MOMOLLbIO
Kanbkynstopa peructpos B meHto Cepsuc nporpammbl Anbda) u cootseTcTByOWMA eMmy dopmaT INT,
SWAP-LONG nnn SWAP-FLOAT.

3. [Ins KOHTpPONNepoB CTOPOHHUX NPOM3BOAUTENEN aApec U TUMN AaHHbIX 3a4alTCH COrMacHO OMUCaHUIo
Ha [aHHOE YCTPOWCTBO.
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B.2 Tabnuua nporpaMMHO AOCTYNHbIX perucTpoB uiaukartopa ATM-112

Tabnuua B.1 — MNporpammHO A0CTYyNHbIE perucTpbl MHavkaTopa UTM-112

© I =
I o ©
sz & H
s
5 ,§ g g & ®opmar MyHkr aMMeHoOBaHue nNapameTpa [Orana3zoH U3MeHeHus
£20 C AHHBIX MEHIO (mecATUYHBbIE 3HaYEeHWUs)
>55 & A
erc
PerucTp naeHTMdUKaLMmM MHAMKaTopa: %ﬁg E)EC (3nausHne
03 0 INT SYS.03 Mn.6anT - kog (Mogens) nHamkatopa 73 DEC, R 2 .
Cr 6ai 6 35 DEC 23 49 HEX (no-6ainTHo)
T.6alT - Bepcus I'IpOI'EJ. obecneyeHuns 31 91. DEC (no-6aiitHo)
03706 1,2 INT MepeaHss 3HaveHne usmepsieMon BenninHel PV1 n PV2 OT MuHYC 9998 70 9999
naHenb (nocne BxogHOro punbTpa)
03 /06 3 INT Bbixog AO 3HayeHne aHanoroBow BbIXOAHOW BENUYNHbI Ot 000,0 go 099,9*
03 /06 4.5 BYTE Bbixogbl DO | Peructp auckpetHbix Bbixogos DO1 1 DO2 0 —=0T1Kn., 1 —BKN.
03 /06 6 INT nﬁgﬁgﬁ:” CocTosiHME KBUTUPOBaHUSA ? : :swﬁv&wapazsoam
03 . INT Mepeanasa | CocTosiHMe curHanmsauum Mo6utHO”
naHernb 0 — HopMm., 1 — BbIX. 32 yCT.
03/06 (%2)1’) FLOAT | Tlepeann ﬁ;‘::g;ﬁef’g";np:g;‘)’” BEMMUMHLLPVT, BV2 (C_ |70 \yc 9999 o 9999
03/06 (12.13), FLOAT MepeaHss 3HayeHne BbIX0AA d)yH‘KLWIOHaJ'IbHOI'O 6noka 1,2 OT MuHyC 9999 710 9999
(14.15) naHenb (c nnaBawoLLen 3ansaTomn)
03/06 16 INT LOAD.00 PaspeLueHre nporpammmnpoBaHus (1) — 3aMNpeLeHo,
— paspeLueHo
03 17 Pe3seps
03/06 18,19 INT AINT.00; | 3 ka1 1 2 6iioka?) OT 0000 o 0017
’ AIN2.00
03 /06 20,21 INT 2:“;81 HwxHuii npepen wkanbsl 1 v 2 OT MuHyc 9999 o 9999
03 /06 22,23 INT 2:“;82 BepxHui npegen wkanel 1 n 2 6noka OT MuHyc 9999 o 9999
03/06 24.25 INT AIN1.03; MonoxeHue geuumanbHOro pasgenutens 1 u 2 0 — «XXXX», T — «XXX,X»,
AIN2.03 6noka 2 — XX, XX», 3 — «X,XXX»
03/06 | 2627 INT ;\m;'gf (';%Eg”ﬁ szgj':';:'; BXOfIHOTO LMCPOBOTO OT 000,0 g0 060,0*
03/06 | zo20 | INT | ANICE | MEcouarmiamannersto mmmSIon eS| o1 0000 20 0050
AIN1.07; MeToga TemMmnepaTypHO KOPPEKLMN BXOAHbIX 0 — pyyHas
03/06 30,31 BYTE AIN2.07 curHanoB:repmonap 1 un 2 6noka 1 — aBTOMaTN4ECKas
AIN1.08: 3HaveHve TemnepaTypbl B peXume py4Houn
03/06 32,33 INT A|N2.08’ KOppeKLuM BXOAHbIX curHanos oT Tepmonap ans | Ot muHyc 099,9 no 999,9*
) 1 m2 6noka
COR1.01: KoadbduLimeHT koppekuun (cmelleHune)
03 /06 34,35 INT COR2.01’ aHanorosoro cvrHana nogasaemoro Ha 1 u 2 OT MuHyc 9999 o 9999
) 6rioka
FNC1.00; | Tun matematuyeckon dyHKumMn ans 1-ro n 2-ro
03706 36,37 INT FNC2.00 yHKLMOHanbHoro brioka Ot 0000 Ao 0006
03/06 38.39 INT E“g;g} Eﬁxéqmzwpoca MHTEerparnbHbIX 3HaYeHUn ans OT 0000 g0 0003
(40.41), FNC1.02;
03 /06 (42.43) FLOAT FNG2.02 3HaveHune koadpduumnenta k1 ana FNC1,2 OT muHyc 9999 o 9999
(44.45), FNC1.03;
03 /06 (46.47) FLOAT ENG2.03 3HaveHune koadpduumnenta k2 ana FNC1,2 OT muHyc 9999 no 9999
DOT1.00; Jlorvka paboTbl BbixogHoro yctpoictea DO1,
03 /06 48,49 INT DOT2.00 DO2 Ot 0000 no 0006
0000 - PV1
DOT1.01; Homep aHanoroBoro Bxoaa Ans ynpasneHus 0001 — PV2
03706 50,51 INT DOT2.01 aunckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 - F2
DOT1.02: 00,00* — cTaTnyeckuin
03 /06 52,53 INT DOT2.02‘ Tun curHana BbixogHoro yctporictea DO1, DO2 | 00,01 — 99,99* —
) MMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe wkanbi
03/06 (56.57) FLOAT DOT2.03 YcraBka MIN DO1, DO2 BLIBPAHHOO THNa AATYMKA
(58.59), DOT1.04; B avanasoHe Lwkarnbl
03 /06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIBPAHHONC TVINA AATIMKA
(62.63), DOT1.05; o
03 /06 (64.65) FLOAT DOT2.05 'mctepesuc BbixogHoro yctporctea DO1, DO2 OT muHyc 9999 no 9999
0000 — 6e3 oBa
03 /06 66 BYTE ALRM.00 | MapameTp OTOBpaxeHus CUrHanMaaLmm 0001 — o KB;?;';QE g
(67.68), AIN1.09; TexHonorudeckas curHanmsaumsa MIN ans
03/06 (69.70) FLOAT AIN2.09 PV1 2 OT MuHyc 9999 o 9999
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(71.72), FNC1.04; TexHonornyeckast curHanusaumsa MIN gns
03 /06 (73.74) FLOAT FNC2.04 FNC1,2 OT MuHyc 9999 o 9999
(75.76), AIN1.10; TexHonoruyeckas curHanusauusa MAX ons
03 /06 (77.78) FLOAT AIN2.10 PV1.2 OT MuHyc 9999 o 9999
(79.80), FNC1.05; TexHonorudeckas curHanunsauusa MAX ans
03/06 (81.82) FLOAT FNG2.05 FNC1.2 OT MuHyc 9999 no 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'nctepesuc curHanusaumm gnsa PV1,2 Ot 0000 oo 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENC2.06 'nctepesuc curianusaumm ans FNC1,2 Q1 0000 o 9999
03/06 91 INT AOT.00 McTouHMK aHanoroBoro curHana ans OT 0000 7810004
ynpasieHusi aHanorosbIM Bbixogom AO
0000 — AO=y
03 /06 92 BYTE AOT.01 Hanpasnexue BbixoaHoro curHana AO 0004=A0=100%-y
0,
03/06 | (93.94) | FLOAT | AOT.02 | SHadeHue BXOAHOIO curHana, pasHoe 0% OfmmHyC 9999 70 9999
BbIXO[HOTO curHana
0,
03/06 | (95.96) | FLOAT | AOT.03 | SHaueHue sxopHoro curkana, pasoe 100% OT MuHyc 9999 A0 9999
BbIXO[HOTO curHana
AIN1.06; KonunyectBo yyacTkoB nuHeapmsaummn 1 u 2 0000-0039 — ans 1-ro 6noka
03706 | 97,98 INT AIN2.06 | 6roka 0000-0019 — Anst 2-ro 6roka
03/06 | 99-118 INT LNX1.00-19 | AbCLMCCb! ONOpHBIX TO4eK NMHeapH3aLmM Ot 00,00 Ao 99,99*
nepsoro 6noka
03/06 | 119-138 INT LNX2.00-19 | AbcuMCab! OnopHeix Touek niHeapu3aLmm Ot 00,00 o 99,99
BTOpPOro 6noka
03/06 | 139-158 INT LNY1.00-19 | OPAVHATbI OMOPHbIX TOUEK NVHEapU3aLyu OT MuHyc 9999 Ao 9999
nepsoro 6roka
03/06 | 159-178 INT LNY2.00-19 | OPAVHATbI ONOPHbIX TOEK NMHEapU3aLMM OT MuHyc 9999 o 9999
BTOpOro 6roka
WND1.00; 0000 — ogHoKaHanbHbIn UTM
03 /06 179 INT WND2.00 KonunyecTtBo okoH 0001 — 1 okHo, 0002 — 2 okHa
03/06 180,181 INT WND1.01; ﬂapameva, KOTOPbIV BEIBOAMTCH Ha LMcpoBOi
WND1.04 Avcnnen NepBoro okHa oTobpaxeHust
- . = Ot 0000 go 0004
03706 182183 INT WND2.01; I'Iapalvle‘Tp, KOTOpbIV BBIBOAMTCS Ha LMcpoBoM
’ WND2.04 aucnnen BTOPOFo.0KHa OTOBpaXeHust
03/00 [ toaten | | YNBLOZ | Domoxeiue sangiel oren 1 annnepeor
WND1 .05 l'Ionpo eHve 3an cEJ‘ cnnes 2 epBoro Or 0000 Ao 0006
.05; PKEHM ATOW Ancnnes 2 Ans nepeoro u
03706 185,187 INT WND2.05 BTOPOro OKHa OTOOpaxXeHus.
WND1.03: Cnoco6. BbiBoaa Lmudposoro aucnies 1 ans
03 /06 188,190 BYTE WND2.03’ nepBOro MBTOPOro OKHa O0TOGpaXKeHUs 0000 — gucnnen NOCTOSHHO
) CcBETUTCA
03/06 189,191 BYTE WND1.06; Cnocob BbiBoAa LMcpoBoro gucnnes 2 Ans 0001 — gucnnen muraet
WND2.06 NMepPBOro 1 BTOPOro OkHa 0TOBOpa)keHnst
CLI1.00; 3HayeHve kanMbpoBKY Ha4anbHOro 3HaYeHUs!
03 /06 200,201 INT CLI2.00 LKans! 1 1 2 Groka OT MuHyc 9999 o 9999
CLI1.01; 3HayeHue kanMbpoBKM KOHEYHOTO 3HAYEHUS!
03/06 | 202,203 INT CLI2.01 Wkanb! 1 v 2 Groka OT MuHyc 9999 no 9999
CALO.01; 3HauyeHune kanmobposku MIN 1 MAX aHanorosoro
03/06 | 204,205 INT CALO 02 Bbixona AO OT MuHyc 9999 no 9999
03 /06 206 INT SYS.13 | SraueHve Koppekunm MokasaHuii AaTnka OT MuHyc 9999 o 9999
TepMoKOMMNeHcaumm
03 /06 207 Pe3epB
03 /06 208 INT SYS.05 Mepwop onpoca 10-10000 mc
03/06 209 INT SYS.06 Tanm-ayT oTBETa > nepuoga onpoca
03/06 | 210, 211 INT gzg% Appec onpalunsaemoro yctponctesa 1 u 2 Ot 0000 po 0255
03/06 | 212,213 INT SYS.08; Homep perucTpa onpaiumBaemoro yctpolictsa 1 Ot 0000 20 9999
SYS.11 n2
0 —INT
SYS.09; 1-LONG
03/06 | 214,215 INT SYS. 12’ Tun gaHHbIX 1 1 2 ycTporcTBa 2 - FLOAT
: 3 — SWAP-LONG
4 — SWAP-FLOAT
03 216 INT SYS.04 | CeTesoii Tun ycTpoiicTaa 0 —Slave
1 — Master
03 217 INT SAVE.O1 CoxpaHeHune nonb3oBaTenbCKNUX HAaCTPOeK 0000
0001 — 3anucatb
03 218 INT SYS 02 TaMM-fyT Kafpa 3arnpoca B CUCTEMHbIX TakTax OT 0001 g0 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHaukaTopa B cetu) OT1 0000 go 0255
03 220 INT SYS.01 CKopoCTb OOMeHa OT1 0000 go 0012
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MpumeyaHus.

1. MNpwn ynotpebnexun crnosa “6rok” umeeTcs B BUAY PyHKLMOHANbHbIA 610K HopManu3auum n MacutabrupoBaHus.

2. WngnkaTtop NTM-112 obmeHnBaeTca aaHHbIMM no npoTtokony Modbus B pexume "No Group Write" — cTaHgapTHbIn
npoTokon 6e3 nogaepkku rpynnoBoro ynpaBneHust AUCKPETHLIMU CUrHanamu.

3. (p1.p2) — perncTpbl, KOTOpbIE OTBEYAIOT 3@ OAHO OMpeAeneHHoe 3HaYeHNe C NraBatoLLen 3anaTon. ATO 03HaYaeT, 4YTo
naHHble dpopmata Float (ctaHaapTt IEEE754-1985) cooTBeTCTBYIOT ABYM CTaHAapTHbIM peructpam Modbus.

lMpumep. 3HadeHne TexHonornyeckomn curHanmaauum MAX ans nepsoro dyHkumoHaneHoro 6rnoka FNC1 3anuceiBatotcst
B pernctpbl 79 1 80. [ina gaHHbix Tna float:

Peructp 79 cT.6ant mn.6anT - M. cnoBo AaHHbIx Tvna float
Pernctp 80 cT.6anT mn.6anT - CT. CNoBO AaHHbIX Tuna float
Toraa AaHHble ByayT METb Takyto CTPYKTYpY:
79 pernctp 80 peructp
I 0 ! | 2 | 3 |
MnagLe crnoso CrapLue cnoso

4. (*) OaHHoe uncrno npeacTaBneHo B peructpe LenbiM 6e3 geunManbHoro pasgenutens (3anston). Hanpumvep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxoautcs yucno 600.

5. Peructp 16 «PaspeweHue npospaMmuposaHusi», B Clly4yae yCTaHOBKM €ro 3HayeHusi B «1», paspeluaeT nsameHeHue
KOHdMrypaumoHHbix permctpoB No 18-215. YctaHoBKy «Pa3peweHue rnpoepaMmupo8aHusi» MOXHO OCYLLIECTBUTb C NEPCOHArbHOM
OBM wunu ¢ nepegHen naHenu nHgukatopa (yposeHbs LOAD.00). MNpu Hanuuum B 16 pernctpe «0» AOCTYMHbI ANs U3MEHeHWs
TOMbKO PerncTpbl onepaTMBHOIO ynpaeneHusi 1-15, a octanbHble AN YTEHUs.

6. Peructp 7 “CocTosiHne curHanvaaumm” cknagpiBaeTcs €O creaytoLumx ouToB:

But 7 6 5 4 3 2 1 01 7 6 5 4 3 2 1 0
<< [>><> [>T >"T F2 | F1 | pv2 ] P |
®-k KOy 03 03 03 03 03 03 03 03 | 03 03 03 03 03 03 03 03
Crapumii 6ant Mnagwun 6ant

PekomMeHaaumMu no nporpaMMupoBaHuIo o6MeHa AaHHbIMU ¢ uHaukaTopom UTM-112
(ocobeHHoCTM ncnonb3oBaHua.dyHkUMA WinAPI)

Mpn onepauwnsx BBoga / BelBoAa (C nporpaMmmHbiM yrpaeneHmem DTR/RTS), Heobxogumo yaepxuBaTb
curHan DTR/RTS o okoHuyaHus nepepadvn kagpa sanpoca.[ns onpegeneHns MOMeHTa nepejayv nocnefgHero
cumBorna us bydepa nepegaun COM nopTta pekoMeHayeTcs NCROMb30BaTh AaHHY0 dyHKUmMio: WaitForClearBuffer.

void WaitForClearBuf(void)

{
byte Stat;

__asm

al:mov dx,0x3FD
in al,dx
test al,0x20
jzal

a2:in al,dx
test al,0x40
jza2

Kagp otBeTa OT MHAMKaTOpPa nepefaeTcs MHAUKATOPOM C 3afepxkonm 3 — 9 MC OT MOMEHTa NPUHATUA
Kagpa sanpoca. [Ans oxvaauus kadpa otBeTa He pekomeHgyeTcs ncnonbsosatb WinApi: Sleep( ), a ncnone3osatb
OVERLAPPED cTpyKkTypy v OnpegensaTtb norny4yeHne oTBeTa OT MHAMKaTopa CneayoLwmum KO4OM:

while(dwCommEvent!=EV_RXCHAR)

{
int tik=::GetTickCount();
::\WaitCommEvent(DriverHandle,&dwCommEvent,&Rd2);
TimeOut=TimeOut+(::GetTickCount()-tik);
if (TimeOut>100) break;

}

TimeOut — TavimayT Ha nony4yeHne oTeeTa.

Mocne nepepaun kagpa oTBeTa WMHAMKATOPY HeobOxoouMma nay3a =1MC AN NEPEKSIiOYeHUs B PEXUM
npvema. [ns oxuaaHus Takke He pekoMeHayeTcs ncnonb3oBath dyHKkumo WinApi Sleep( ).
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B.3 MODBUS npotokon
B.3.1 ®opmat Kaxpgoro 6anTa, KOTOpbIi NPUHMMAETCA U NepefaeTcs MHAMKaTOPaMu crieayroLuin:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwuii 6uT nepegaeTcs nepsBbIM.

Kagp Modbus coobLueHus cneayoLwmi:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Fne kK16 — konuuyecTBO 3anpawwwvBaembix peructpoB. Ecnu B kagpe 3anpoca 3akasaHO 6Gonee 16

pernctpos, uigukatop MTM-112 B oTBeTe orpaHM4MBaeT NX KONMYECTBO A0 NepBbiX 16-T PEerncTPOoB:

B.3.2 Device Address. Agpec ycTporcTBa

Appec wvHaukaTopa (slave-yctporictBa) B cetu (1-255), no kotopomy obpawaerca SCADA cuctema
(master-yctporicteo) co ceoum 3anpocom. Korga yaaneHHoe yCTpOMCTBO MOCHIIAET CBOW/OTBET, OHO pasMeluaeT
3TOT e (CODBCTBEHHbIN) agpec B 3TOM norne, 4tobbl master-ycTponcTBO 3Hano, Kakoe,slave-ycTponcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIM KOA4 onepauun

NTM-112 nopgaepxusaeT criegytolime oyHKUMKU:

Function Code PYHKLMSA
03 YTteHune pernctpa(os)
06 3anucb B OOWH pPerucTp

B.3.4 Data Field. Mone nepegaBaemMbIx AaHHbIX

Mone paHHbIX coobweHusi, nocbinaemoros, SCADA eucTteMoi yaaneHHOMY YCTPOWCTBY, COOEPXUT
nobaBoyHO MHGOpMaumio, KoTopast Heobxoamma slave-ycTporcTBy Ans AeTanusaumn dyHkuun. OHa BKIToYaeT:

® HayarnbHbIM aApec perncTpa n KONMYecTBo PEFMCTPOB Ans yHKUuN 03 (YTeHne)

® afpec pernctpa n 3HayeHue 3Tore pernctpa Ans.dyHkumn 06 (3anuce).

Mone paHHbIX cCoOBLLEHNSA, NOCHITAaeMOro B OTBET YAAreHHbIM YCTPOWCTBOM, COAEPXKMNT:
e Konm4ecTBo 6anT oTBeTa Ha qyHKUMo 03 1 copepXmMmoe 3anpaluMBaeMbiX PErMcTpoB
® afpec perucTpa n 3HadeHue aToroperncrpa ans dyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHnst KOHTPONbLHOW CYyMMbI

3HayeHve 3Toro nmoms - pesynbTar KOHTPONSA C MOMOLUBK UMknnyeckoro msbbitodyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHns coobuleHns (address, function code, data) nepepatowee ycTponcTso
paccuutbiBaeT CRC kogsu nomelaeT ero B koHel, coobuenus. MpuemHoe yctporictBo paccuntbiBaeT CRC kopa
NPUHATOro coobLueHnsa M cpaBHuBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC ko He coBnagaeT, 370 03HavaeT
YTO UMEeT MeCTO KOMMYyHMKaLMOHHAs olmnbka. YCTPOWCTBO He BLbINOMHAET AENCTBUA U HE AaeT OTBET B Crny4vae
obHapyxeHua CRC Qwnbku.

NocnepoBarensHocTb/CRC pacyeToB:

. 3arpyska CRC peructpa (16 6uT) eguHuuamm (FFFFh).

sUcknrovatowee NN ¢ nepebivn 8 61T Gata cooblueHus n cogepxxumbim CRC  peructpa.

. COBur pesynkrarta Ha oavH 6uT Bnpago.

. Ecnu egsuraembin 6ut = 1, ncknovarowee UMM copepxumoro peructpa ¢ A001h 3HavyeHuem.

. Ecnn caBuraembii 6uT Hynb, NOBTOPUTL LWar 3.

. NMoBTopATL Warn 3, 4 n 5 noka 8 caBuros He ByayT MMETb MECTO.

. Uckniovatowee U co cnegyrowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTOpPATHL Warn ot 3 oo 7 noka Bce 6anTbl coobLeHnst He obpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa n 6yget 3HayeHneM KOHTPOSTbHOW CyMMbl.

O©CoONOOPRAWN-

Korga CRC pa3ameluaeTcs B KOoHUe coobLueHusi, mnagawmin 6ant CRC nepenaetcsi nepBbIM.
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Mpumep pacuyeTa KOHTPONbLHOW CYyMMbI Ha A3blke CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)
{

unsigned int crc;

unsigned char bit_counter;

crc = O0xFFFF; Il initialize crc

while ( number_byte>0 )

crc A= *buff++ ; /I crc XOR with data
bit_counter=0; Il reset counter
while ( bit_counter < 8)
{
if (crc & 0x0001 )
{
crc >>=1; Il shift to the right 1 position
crc A= 0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; Il shift to the right 1 position
bit_counter++; /] increase counter
}
number_byte--; Il adjust byte counter

}

return (crc); Il final result of crc
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B.4 ®opmaT KOomaHA

YTteHune Heckonbkux pernctpos. Read Multiple Register (03)
Cnepyrowmii dopmat ucnonb3yeTcsa Ans nepegayn 3anpocos oT 3BM
YCTPOMWCTBA.

N OTBETOB OT yAdaleHHOro

3anpoc yctponctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB_HB
OtBeT ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fne «NUMBER OF REGISTERS» u =16

16-Tn perncTpos.

Mpumep 1:

1. YteHue peructpa

— KONUYEeCTBO 3anpaluvMBaembix pernctpoB. Ecnn B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, nHaukatop UTM-112 B oTBETE OFpaHNYMBaeT WX KONIMYECTBO A0 MepBbIX

3anpoc yctponctBy. SENT TO DEVICE: Address 1,4 Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT ycTtponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B perucTtp

Cnepytowasi KomaHaa 3anucbiBaeT onpefeneHHoe 3HayveHre B permctp. Write to Single Register (06)

3anpoc u OTBeT ycTpoucTBa. Sent to/Return from device :

DEVICE | FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1 BYTE HB LB HB LB LB HB
Mpumep2:

YcTaHoBUTE,BpeMs AuddhepeHUMpoBaHmsa nHanKaTopa 74 cekyHabl B ycTponcTtee ¢ agpecom 20.
Set Td to 74 sec (004A Hex ) on Device address 20.

3anpoc yctpounctBy. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT ycTtponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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NMpunoxeHne I CBogHaa Tabnuua napameTpoB
nHaukartopa UTM-112

Tabnuua I'.1 - CBogHaa Tabnuua napameTpoB nHgmkaropa MTM-112

Epun- 3HaueH. w
ar
MyHKT n HULbI [Ounana3oH n3aMeHeHus no- _ Pas- n eyaHue
MeHIo apawmerp u3me- napameTpa ymorn- nsme Aen prmetann
HeHus
peHus YaHUIO
AIN1 (H n ;') HacTpoiika napameTpoB nepBoro )yHKLMOHaNLHOro 6y1oKkaHopManu3auum m
MacliTabupoBaHus
00 Twn aHanoroeoro 0000 — nHTepdericHbIii BBOA 0001 0001
curHana 0001 — nMHenHbIN
0002 — kBagpaTnyeckmn
0003 - TCM 50M
0004 — TCM 100M
0005 —rp.23
0006 — TCI 5001, Pt50
0007 — TCI1 10001, Pt100
0008 —rp.21
0009 — nuHeapu3oBaHas LKana
0010 — Tepmonapa
NnHeapusnpoBaHasa
0011 — tepmonapa TXK (J)
0012 — tepmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — tepmonapa TIM10 (S)
0016 — Tepmonapa TIP (B)
0017 — repmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHyc 9999 no 9999 000,0 Mnagwui
pasmMaxa LuKanbl en. paspsia 3.8 | Ecnn n.00 BbIGpaH B
02 BepxHun npegen TexH. | OT muHyc 9999 fo 9999 100,0 Mnagwwi | .1 | guanasoHe 0003-0008,
pasmaxa Lkanbl en. paspan 0011-0017 TO 3Ha4eHue
03 MonoxeHune 0000 — xxxx 000,1 3TUX MYHKTOB M3MEHUTb
AeunmanbHoro 000,1 — xxx,x Henb3s.
pasgenutens 00,02 — xx,xx
0,003 — x,xxX
04 [MocTosiHHasi BpemeHu cex. Ot 000,0 go 060,0 000,1 000,1 000,0 — counbTp BbIKN.
LundpoBoro unbTpa 3.8
05 MakcumanbHasa gnu- cex. Ot 000,0 go 005,0 000,0 000,1 A 3awuta oT MMNYNbCHbIX
TENbHOCTb MMMYMbCHOM nomex
nomexm
06 KonunuyectBo yvacTkos OT1 0000 oo 0039* 0000 0001 5.2 | Cm.ypoBHM LNX1 n
nuHeapusaumm LNY1
07 MeTop TemnepaTypHon 0000 = py4Hasi KoppeKums 0001 0001 T=Tuam+Tkop.pyy,
KOPPEKLIMN BXOAHbIX 0001 —aBTOMaTU4eCKas cM.[AIN1.08]
CUrHanoB OT Tepmonap Koppekuusi T=Tuam+Tkop.aBT
08 3HayeHue TemnepaTypbl | TEXH. OT muHyc 999,9 no 999,9 000,0 000,1 Tkop.pyu
B PEXUME PYYHOW KOp- en. Mpn AIN1.07=0000
peKuMM BXOOHbIX CUTHa-,
1noB OT Tepmonap
09 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 020,0 Mnagwmun MapameTp ¢ nnasatoLewn
OTKITOHEHUS "MUHUMYM" en. paspsg 3ansTon
ansa 1-ro 6rnoka
10 YcTaBka curHanusadum TEXH. OT MuHyc 9999 no 9999 080,0 Mnagwwin | 3. MapameTp ¢ nnasatoLlen
OTKITOHEHUs "Makcumym" | efs paspsg 8.3 | zanaton
ansa 1-ro 6rnoka
11 nctepesinc TEXH. Ot 0000 po 9999 000,5 Mnapwwii MapameTp ¢ nnaBatoLem
curHanvsauum en. paspsa 3andTou
AIN2 (H 1N E) HacTpoiika napameTpoB BTOporo (oyHKLUMOHaNbLHOro 6rioka Hopmanusauum u
MacliTabupoBaHus
00 MapameTpbl aHamornyHbI
napameTpamM HacTpOoWKu
11 ypoBHsi AIN1
FNC1 (F nl /) HacTpoWku dyHKUMOHanNbLHOro 6roka 1
00 MaTtemaTtuueckue 0000 — He ncnonb3yeTcs 0000 0001 3.
yHKUMN 0001 — BbluMTaHNE 8.2 | k1"PV1 —k2*PV2
0002 — cymmmpoBaHue k1*PV1 + k2*PV2
0003 — ymHOXeHne k1*PV1*PV2
0004 — penexve k1*PV1/PV2
0005 — nHTerpupoBaHue
0006 — nsmepeHue
BMaXHOCTN
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* Ecnu 3HayeHne napametpa AIN1.06 paBHo 0..19, Torga Touku nMHeapusauum BBOAATCSA Ha YPOBHSAX MEHIO
LNX1 n LNY1. Ecnu e BO3HMKaeT HEOOXOAMMOCTb YBENMYEHUS Y4acTKOB NMHeapusauum go 39, Torga npu BBoge
3Ha4veHusa ot 20 go 39 B napameTp AIN1.06, nepBbie 20 Touek NMHeapusaumm BBoaaTca Ha ypoeHe LNX1 n LNYL, a
ocTanbHble 20 TOYEK HA YPOBHE NMHeapu3auumn BTOporo 6roka HopMmanmsauumn n macwtabupoanns LNX2 n LNY2.
Mpn aTom, geummanbHbI pasgenuTent (3ansTas) ans yposHen LNYL1 m LNY2 GepeTcs C ypOBHSI HacTpOWMKu
rnepgoao pyHKLMOHaneHoro 6rnoka Hopmanuaaumm u mactabuposanusi AIN1.03.

! Mpn wucnonb3oBaHun 6Gonee 19 yyacTkoB nuHeapusauun Ansi nepsoro 6rnoka Hopmanu3auum u
MacLlTabvpoBaHusi, MMHeapu3aLms BTOporo 6y1oka Hopmanusauum 1 maclliTabupoBaHus HeBo3MoOXHal

MpopomxkeHune npunoxeHusa I
MpopomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB uHamkaropa UTM-112

Eou- 3HaueH.
Lar
MyHkT n HULbI [nana3oH U3MeHeHus1 no- d Pa3- Moumeuane
MEHH0 apawmerp n3me- napameTpa ymon- NING Aen P
HeHuA
peHust YaHUIO
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTerpanbHbIX 3Ha4YeHWI 0001 — no nepenonHeHuo
0002 — no nepenonHeHuno
UM OHOBPEMEHHOMY
HaxaTuio knasuw “W” u “Q”
0003 — no ogHOBpEMEHHOMY 3.
HaxaTuio knasuw “W” n O 8.2
02 3HayeHne en. OT mMuHyc 9999 no 9999 001,0 Mnagwni
KoadpdpumumenTa k1 pa3psa
03 3HayeHne en. OT mMuHyc 9999 no 9999 000,1 Mnaawmi
koadppumumeHTa k2 paspsg
04 YcTaBka curHanmsaumm TEXH. OT MuHyc 9999 no 9999 040,0 Mnagwwun [ns BbIxoga nepeoro
OTKIMOHEHUS "MUHUMYM" en. paspsa dyHKUMOHanbHoro 6noka
05 YcTaBka curHanvsauum TEXH. OT mMuHyc 9999 no 9999 050,0 Mnagwwmi | 3.
OTKIMOHeHus "Makcumym" | eg. paspsg 8.3
06 'ctepesuc TEXH. Ot 0000 po 9999 000,5 Mnaawwn
curHanusagum en. paspsg
FNC2 (F nl E') HacTponku: chbyHKLMOHaNbLHOro 6mnoka 2
00 MapameTpbl aHanornyHsbl
napameTpam HacTpPOWKM
06 hyHKUMOHanbLHoro 6noka 1
AOT (Hot) Hactpoika napameTpoB aHanorosoro Boixoaa AO (npu ycrnoeuu 3akasa)
00 MCTOYHUK aHanoroBoro 0000 — nHTepdeiicHbin BoiBog | 0000 0001 F1 — BbIXOA
curHana ans 0001 - PV1 ¢yHKuMoHanLHoro 6noka 1
ynpasneHus 0002~ PV2 F2 — BbixoA
aHaroroBLIM BbIXOZIOM 0003 — F1 hyHKUMOHanbHOro Groka 2
AO 0004 — F2
01 Hanpaenenue 0000 — AO=y 0000 0001 0000 — npsimoe
BbIxogHoro curHana AO 0001 — AO=100%-y 3.7 | 0001 — obpaTHoe
02 3HayeHne BXogHOro TEXH. OT MuHyc 9999 1o 9999 0000 Mnapwwui C yyeTOM geummanbHOro
curHana, pasHoe 0% en. paspan pasgenutens
BbIXOAHOrO curHana BblIGpaHHOro UCTOYHKKA
03 3HayeHne BXogHORO TEXH. OT MuHyc 9999 no 9999 100,0 Mnapwwui aHanoroBsoro curHana.
curHana, pasHoe 100% en. paspan
BbIXOAHOro CUrHana
DOTL (d ok !) Kondurypaums BoixogHoro ycrponctea DO1
00 TNoruka pa6oTb| 0000 — nHTepdencHbIn BbIBOA, 0001 0001 0000 - BbixoA ynpasnseTtca
BLIXOAHOrO YCTPOIiCTBA 0001 — Gonble MAX no uHTepdency
DOA 0002 — meHbLue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cootBetcTBytowero DO;
(otHocutenbHo MIN—- MAX 0005 — DO cpabortaeT, ecrnu
cooTBeTcTBytoLero DO) ntoboit 13 napametpos (PV1,
0005 — o6o6LeHHas PV2, F1, F2) BbiigeT 3a
CcuUrHanumsaumsa pPaMKu1 TexXxHonorn4yeckoun
0006 — He ncnonb3yeTcs, BbIXOA curHanusaummn
OTKI
01 McTo4HUK aHanoroBoro 0000 — PV1 0000 0001
cvrHana gns ynpaene- 0001 — PV2 3.9
HWUSI OUCKPETHBIM 0002 - F1
Bbixogom DO1 0003 - F2
02 Twn curHana BbIXOOQHOTO | Cek. 00,00 — ctaTu4yeckui 00,00 00,01 Ine 00,01-99,99 —
yctporvictea DO1 00,01 — 99,99 — nMNynbCHbIN ONUTENbHOCTb UMMynbca
(aMHaMnyeckuin) B CeKyHAax.
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MpopgomxeHne Tabnuubl .1 - CBOAHan Tabnuua napameTpoB uigukatopa ATM-112
Epun- 3HaueH. w
ar
MyHKT n HUUbI Onana3oH uaMmeHeHus no- : Pa3-
apameTp n3me MpumeuaHue
MeHIo u3me- napameTpa ymon- HeHUS: Aen
peHus YaHUIO
03 Ycraska MIN DO1 TEXH. B auana3soHe wwikanbl 020,0 000,1
en. BblGpaHHOro TMnNa garymka
04 YcraBka MAX DO1 TEXH. B onanasoHe wkansbl 080,0 000,1
en. BblGpaHHOro TMna garymka
05 'McTepesuc BeIXogHOro TEXH. OT MuHyc 9999 o 9999 001,0 000,1
ycTporictea DO1 en.
DOT2 (do E E') KoHdurypaumsa BbixogHoro yctponcrea DO2
00 [MapameTpbl aHanornyHbI
napameTpam
05 KOHdMrypaumm
BbIXOAHOMO YCTPOWCTBA
DO1
WND1 (£ nd |) HacTpoiika napameTpoB okHa 0To6paxeHus 1
00 KonunyecTBo okoH 0000 — He ncnonb3yeTcs 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpbIV 0000 — He BbIBOAUTCSA 0001 0001
BbIBOAMTCS Ha (TEéMHbBIN 3KpaH)
undposow gucnnen 1 0001 - PV1
0002 — PV2
0003 — F1
0004 — F2
02 MonoxeHune 3ansTon 0000 — 0000 0001 0001 0000-0003 — ¢
aucnnes 1 0001 - 000,0 PUKCMPOBAHHOW 3ansToON
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLLas 3anaTas
¢ orpaHunyernem 000;0
0005 — nnaBatowas 3ansaras
¢ orpaHuyeHnem 00,00
0006 # nnaBatowjas 3anaras
03 Cnoco6 oTobpaxkeHus 0000 — aucnnen NOCTOSAHHO 0000 0001 3
undposoro gucnnes 1 CcBETUTCS 8' 4
0001 — gucnnen muraet ’
04 MapameTp, KOTOpPbIV 0000 — He BbIBOAMTCA 0002 0001
BbIBOAMTCA Ha (TéMHbIN akpaH)
umncpoBoit gucnnen 2 0001 =PV1
0002 — PV2
0003 - F1
0004 — F2
05 MonoxeHune 3ansiTon 0000 - 0000, 0001 0001 0000-0003 — ¢
aucnnes 2 0001-000,0 PUKCMPOBAHHOW 3ansToON
0002 - 00,00
0003 - 0,000
0004 — nnagatoLlas 3ansTtas
¢ orpaHuyennem 000,0
0005 — nnaBatoLas 3ansaTas
¢ orpaHuyeHnem 00,00
0006 — nnaBawLas 3anaTas
06 Cnoco6 oTobpaxeHus 0000 — gucnnen NOCTOAHHO 0000 0001
undposoro gucnnes 2 cBeTuTcs
0001 — gucnnen muraet
WND2 (2 n d ) HacTpoiika napameTpoB okHa 0TOGpaxeHust 2
00 MapameTpbl aHafmornYHbI
napameTpamM HacTpoKu
06 nepBoro okHa
oTOBpaXxeHus
ALRM (H Lr n) HacTponka napameTpa oTo6paxeHna curHanusaumm
00 MapameTp oToGpaxeHus 0000 — 6e3 kKBUTMPOBaHUS 0000 0001 3. KsuTupoBaHue
curHanmsaumm 0001 — c kBUTMpPOBaHMEM 8.3 | knaBuwwen [A] nnu vepes
nHTEepdeiic.
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MpopomxkeHune npunoxeHusa I
MpopomkeHue Tabnuubl .1 - CBogHasa Tabnuua napameTpoB nuHamkatopa MTM-112

MyHKkT MapameTp Eau- [Ounana3oH n3aMeHeHus 3HaueH. Lar MpumeuaHue
MEHI0 HULbI napameTpa no- n3me- Pas-

n3me- ymorn- HeHusa | Aen

peHus YaHUIO

| - o
LNX1 (L mu 1) AGcumcchl ONOPHLIX TOYEK NIMHeapu3aLum curHana nogaBaemMoro Ha nepBbIit
(pyHKLUMOHaNbHbLIN 610K HOpManu3aumm U MmacwTabupoBaHus

00 Abcuucca HavanbHoro % OT1 000,0 o 099,9 0000 000,1
3HayeHus (B % oT
BXOOHOTO curHana)

01 Abcuucca 01-ro yyactka | % Ot 000,0 go 099,9 0000 000,1 5.2
02 Abcumcca 02-ro yyactka | % Ot 000,0 Ao 099,9 0000 000,1
18 Abcumcca 18-ro yyactka | % Ot 000,0 Ao 099,9 0000 000,1
19 Abcumcca 19-ro yyactka | % Ot 000,0 go 099,9 0000 000,1

LNY1 (L n4 ’) OpavHaTtbl ONOPHbLIX TOYEK NMHeapu3aLum curHana nogaBaemMoro Ha nepBbin
(hpyHKLUMOHaNbHbLIN 650K HOpManu3aumm U MacwTabupoBaHus

00 OpavHaTa HavanbHoro TEXH. OT muHyc 9999 fo 9999 0000 Mnagwnii
3HayeHus (curHan B en. pa3psg
TEXHWYECKMUX eANHMLAX)

01 OpavHaTta 01-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwmi

en. paspsia

02 OpavHaTta 02-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnapwwun | 5.2

ea. pPaspsA

18 OpavHaTa 18-ro yyacTtka | TexH. OT MuHyc 9999 o 9999 0000 Mnagwwi

en. paspsia

19 OpavHaTa 19-ro yyacTtka | TexH. OT MuHyc 9999 10,9999 0000 Mnagwmwi

en. paspsa

| - o
LNX2 (L nu E) AGcumccbl ONOPHbIX TOUYEK IMHeapM3aLUMmM curHana nogaBsaemMoro Ha BToOpom
(pyHKLUMOHaNbHbLIN 610K HOpManu3auum u macwtabupoBaHus

00 MapameTpbl aHanornyHsl
napameTpam HacTpOMKM 5.2
19 abCumce OMNOPHbIX TOYEK

NMHeapusauum curHana
nofaBaemoro Ha nepBbI
6ok

LNY2 (|'_ nY E) OpAauHaTbl ONOPHbIX TOYEK NIMHeapu3aLMu curHana nogaBaeMoro Ha BTopom
(pyHKLMOHaNbHbIW 6J10K HOpManu3auum U MaclTabupoBaHUsA

00 MapameTpbl aHanorMyHbI
napameTpamM HacTPOWKM 52
19 OpAMHAT OMOPHbIX TOYEK

NMHeapusauum curHana
noJiaBaemoro Ha nepBbIii
6nok

[l | " o
CLI1 (L L 1 1) KanuBGpoBka curHana nogaBaemMoro Ha nepBblil PyHKLMOHANbHbIW 610K
HOpManu3auuu U MaclTabupoBaHus

00 Kanunbposka Hyns TEXH. OT MuHyc 9999 o 9999

curHana 1-ro 6moka eq. 5
01 Kanubposka makcumyma | TeXH. OT MuHyc 9999 fo 9999

curHana 1<ro6noka en.

COR1 (E or 1') Koppekuusa curHana nogaBaeMoro Ha nepBbiv (DyHKLUMOHaNbHbIW 6ok
HOopManu3auuu u maclTabupoBaHus

00 Koppekuus curHanal-ro | TexH. OT MuHyc 9999 o 9999 Mnagwmwi Nuanumpyet PV=PV+A
6noka en. paspsan 3.8.

01 KoachpmumeHt TEXH. OT MuHyc 9999 o 9999 0000 Mnagwwi | 1 WHonumpyeT A
Koppekuum (cmelleHve) | en. paspsa
curHana 1-ro 6rnoka

CLI2 (E Lo E) Kanu6poBka curHana nogaBaemMoro Ha BTopou (pyHKLMOHaNbHbIW 60K
HOpManu3auuu U MaclTabupoBaHus

00 Kanubposka Hyns TEXH. OT muHyc 9999 no 9999
curHana 2-ro 6noka en. 5
01 KanubpoBka MakcMmyma | TEeXH. OT muHyc 9999 no 9999

curHana 2-ro 6noka en.
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MpoaonxeHue npunoxenusn I

LIZANTAN.COM

MpopgomxeHne Tabnuubl .1 - CBogHan Tabnuua napameTpoB uigukatopa ATM-112
MyHKT MapameTp Eau- [Onana3oH nameHeHus 3HauveH. | WUar usme- MpumeyaHue
MEeHI0 HULbI napameTpa no- HeHus Pas-
name- ymorn- aen
peHus YaHUIO
COR2 (E or E’) Koppekuus curHana nogaBaemMoro Ha BTOpon (pyHKLMOHaNbHbIN 610K
HOpManu3aumMu n MacliTabupoBaHusA
00 Koppekuust curHana 2-ro | TexH. OT mMuHyc 9999 no 9999 Mnaawwn Muguumpyet
6roka en. paspsn 3.841 PV=PV+A
01 KoadhpuumeHt TEXH. OT MuHyc 9999 no 9999 0000 Mnaawwn Wuonumpyet A
Koppekumm (cmeLleHune) en. paspsn
curHana 2-ro 6rnoka
SYS (5 H 5) O6Lwue cucTeMHbIe HACTPOWKMU
00 CeTteBon agpec (Homep 0000 — 0255 0001 0001 B 0000 — oTkntoYveH
vHamKaTopa B CETH) 0T cet
01 CkopocTb 06MeHa 6ut/c | 0000 — 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009 0001 B
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT Kagpa 3anpoca OT1 0001 go 0200 0006 0001 B 1 TakT = 250 mMKC
B CUCTEMHbIX TaKTax
03 Kog nHaukaTopa n 73.37 CnyxebHasi
BepcuUs NporpaMMHoOro nHopmaLms
obecneveHust Kon 73
Bepcus 37
04 CeTeBoMW TMN yCTpOWCTBA 0 — Slave
1 — Master 0000 0001
05 Mepuropn onpoca 10-10000 mc 0100 0001
06 Taiim-ayT oTBeTa 10<10000,mc 0200 0001 > nepuoaa onpoca
07 Anpeq onpaml/laaemoro Ot 0000 go 0255 0000 0001
ycTponctaa 1
08 Homep peructpa onpa- OT0000 £o 9999
LUMBaEeMOro yCcTpomcTea 0000 0001
1
0—INT
1- LONG
09 Twn gaHHbIX 1 2 —FLOAT 0000 0001
3~ SWAP-LONG
4 — SWAP-FLOAT
10 ARpec onpauiuBasmoro OT 0000 f10 0255 0000 0001
yCTpouncTBa 2
Homep peructpa onpa- B.1
11 LUMBAEMOro yCTponcTBa OT1 0000 go 9999 0000 0001
2
0—INT
1-LONG
12 Twvin AaHHbIX 2 2 — FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
Koppekuusi nokazaHuin
13 naryuka 5.1.6
TepMOKOMNeHcaLmm
SAVE (5AuE) Coxpanenne napameTpos
00 CnyxebHas
nHdopMauns
01 3anuncb napameTpoB B 0000 4.7.6
3HEeproHe3aBUCUMYHO 0001 — 3anucatb
namsaTb
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KoHey Tabnuubl I'.1 - CBogHasa Tabnuua napameTpoB nHamkatopa UTM-112

MpoaonxeHue npunoxenusn I
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MyHKT MapameTp Eau- [Onana3oH nameHeHus 3HauveH. | WUar usme- MpumeyaHue
MeHIo HUUbI napameTpa no- HeHusA Paz-
nusme- ymon- aen
peHus YaHUIO
LOAD (L o Hd) 3arpy3ka napameTpos
00 Paspeluerve 0000
nporpaMMMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBarensi 0001 — 3arpy3uTb
02 3arpyska 3aBOACKMX 0000 4.8
HaCTPOEK 0001 — 3arpy3uTb

* Ans npaBWbHOM MHAVKaLMW NapaMeTpoB € ceTh Heobxoamnmo B napameTtpe « Tun aHanoroBoro curHana» AIN1.00
n AIN2.00 BbicTaBuTb 3HadeHue «0000 — uHTepdencHbln BBOA», a Takke B.mapameTpe «KonmyecTBO OKOH»
WND1.00 u» WND2.00 BbicTaBuTb 3HadeHne 0001 — 1 okHo unu 0002 — 2 okHa.
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JlucT perucTpaumm nsmeHeHUn

Homepa nuctoB (cTpaHuL) Bcero
nmMcToB
Nam. B [JOKY- Ne Bxogsiwmin Ne conposoxaato- Moan. [ara
MeHTe [OKYMeHTa Lero AoKymMeHTa n gata
N3me- 3awme- Ho-
HEHHbIX | HEHHbIX BbIX
. 59 58 ver. 73.37 CBM 10.07.2012
1.01 58 ver. 73.37 | lNpvBeneH B cooTBETCTBMNE Jlykawyk | 21.08.2012
pucyHok b.1 P.O
1.02 58 ver. 73.37 | N3meHeH T1n cetesoro C.B.M 02.10.2012
pasbema
1.03 58 ver. 73.37 | VIameHeHO cogepxxaHue C.B.M 22.01.2013

1.04 58 ver. 73.37 | MameHeHo koga 3akasa C.B.M 06.06.2013
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